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TRANS  LA  TOR'S 

PREFACE. 


I  HE  original  of  this  Work 
was  Re-printcd  at  Cam- 
bridge m  the  Year  1672, 
for  the  Ufe  of  the  Students 
in  that  Univerfity ;    and  an 

. Advertifement  was  given  of 

it,  the  Beginning  of  the   Year  following, 
in  the  Pbthfophical  ^ranfaSlions  {a). 

THE  Dutch  Edition  being  then  out  of 
Print,   was  car^Uy  corre(fled,    in  nuny 


{a)  Phil.  Tranfaa.  No. 
91.  Pag.    5172.  jBcR^-" 

H  A  R  D  I    V.A  R  ENI  I, 

M.  Z).  Geographia  Gene- 
ralis ;  inqua  Affe^iomsgi" 
nerales  Telluris  expU^fitur^ 
fumma  cur  a  quam  plurims 
iff  Locis  tmendata^^  33 
Schematibm  novis^  i^rt  in- 

A  a 


cifisy  una  cum  Tabulis  ali^ 
quat^  qua  deftierabantur^ 
au^a    fisT    illujirata;    di 

Is  A  A  C  O    N  E  W  T  ON 

Mathef.  Profeffire  Lucai^ 
fiano  apud  Caintabrigi^fes. 
/  Societate  Regia,  Cantab. 
1672.  in  ,8vQ. 

Places 


IV  I'be  T^ranjlator' %  Preface, 

Places  enlarged  and  improved,  and  the  ne- 
ceflary  T'ables  and  Schemes  fupplied  by  the 
lUuftrious  Sir  Isaac  Newton,  at  that 
Time  Lucajian  Profejfor  of  Mathematics  in 
that  Univerfity^ 

THE  Reafon  why  this  great  Man  took 
fo  much  Care  in  Correcting  and  Publifhing 
our  Author,  was,  becaufe  he  thought  him 
neceflary  to  be  read  by  his  Audience, 
the  Toung  Gentlemen  of  Cambridge,  while 
he  was  delivering  Ledkires  upon  the  fame 
SitbjeSi  from  the  Lucajian  Chair.  And 
tho'  many  Hundreds  were  then  printed  at 
Cambridge,  and  from  that  Edition  often  re- 
printed abroad;  yet  by  being  frequently 
read  in  both  UniverftieSy  all  the  Impreffions 
were  in  Time  fold  off;  fo  that  their  Scarcity 
among  the  Bookfellers  was  obferved  by  the 
JReverend  Dr  B  e  n  t  l  e  Y  to  be  a  great 
Detriment  to  the  Toung  Gerrtlemen  ofCam^ 
bridge  in  perfed:ing  their  Studies  (b). 

WHERE. 

(b)    Appendix     Jurin.  jorem  aquo  pro  bmitatefua 

Pag.  I.     Cum frujira  jam  ^    Humanitate  opinionem 

ubique    fere    quarerentur,  conceperat,   hortatus  eft  ut 

apud    Bibliopolas    Varenii  nova  hujufce  Editiones  a^ 

ixemplaria,  idque  judicaret  dornande  curam  fufciperem. 

magno  cum  Juventutis  A-  Simul  monuit  utile  futurum 

X a  derm  c  a   detriment  o   fieri  ufqua  inventa,  dimidii  am* 

Vir  Reverendus,  nee  mihi  plius  feculi  poji  Varenium 

nifijummo  cum  Honor e  nd-  fpatio,fatis  multa  fuerant, 

fninandusy      R  i  c  K  A  R  -  ea,   in  Tyronum  Gratiam^ 

D  u  s     B  E  N  T  L  E  I  u  s  in    Appendicem   cmferrem^ 

is  me  de  qua  7na-  brcviturquc  fxplicgrm*  £- 

jus 


The  ^ranjlator's  Preface.  i  ^ 

WHEREUPON  this  worthy  En- 
courager  and  Advancer  of  all  Sorts  of  Lite- 
rature, importuned  the  Learned  Dr  J  u  r  i  n  . 
(as  being  the  fitteft  Perfon)  tfi  take  parti^ 
cularQ^t  of  a  new  Imprefllen;  and,  for 
the  Benefit  of  the  younger  Students,  to  fup- 
ply  the  Defeds  o£Farenius  wkh  an  Appen^ 
diie,  containing  the  later  Difcoveries  and 
Improvements. 

TO  Him  therefore  is  owing  that  cor^ 
reSi  Edition  of  Varenius^  with  an  excellent 
Appendix y  printed  in  the  Year  171 2,  and 
Dedicated  toDrBENTLEv:  which  is  the 
Edition  from  whence  the  following  Tran-- 
Jlation  was  made  (c). 

I  beg  leave  to  infift  the  more  upon  this 
becauie  the  Authority  of  our  Author,  back'd 
with  three  fuch  Great  and  Learned  Men, 
as  Sir  Isaac  Newton,  .Dr  Bent- 
ley,  and  Dr  J  u  R I N,  will  cwubtlefs  make 
an  Englijh  Edition  of  this  Work  more  ac- 
ceptabife  to  an  Englijh  Reader. 

jus  igoauHoritati^tanti  Ft-  cipua  Recentiorum  inven- 

n,  tt*  ^ujus  eram  beneficiis  ta,  ad  Geographiam  fpe- 

tmatus  maxims  J   non  ob^  £bintia,  cpntinens,  a  J  a- 

timperare  omnino  non  po-  cobo    Jurin,  A.  M. 

Udy  &C.  Collegii  S,  Trtttitafts  Socio ^ 

(c)    Bcmhardi  Varenii  &f  Schola  puhlica  Ntxvoca- 

mphiaGeneralisjCffr.  JirenfnArchididafcalo.Can^ 

S  eft  Appendix  pr«-  tabrigia  1712.  in  8yq. 
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vi  T^be  ^ranjlatw^i  Preface. 

I T  is  therefore  unncccflkry  to  add  any 
thing  farther  in  Recommendation  of  the 
Author  s  or  enter  into  an  Encomium  of  the 
Work,  fince  they  have  both  of  them  (b 
well  recommScd  themfelvcs  to  the  Public ' 
already.  All  that  remains  is  only  to  indicate 
what  has  been  farther  done  in  our  prefent 
Englijh  Edition. 

AND  firft,  in  the  Geometrical  Part,  we 
have  given  Demonftrationsto  feveral  Propo- 
fitions,  where  they  were  wanting,  and  in  a 
concife  Manner  explained  feveral  tedious 
Demonfirations ;  or  at  leaft  have  direfted  the 
Reader  where  he  may  find  them  ready  de- 
monftrated:  fo  that  we  hope  by  this 
Means  to  incite  the  Studious  to  puruie  the 
Mathematical  Studies,  by  giving  them  cer- 
tain Specimens  of  their  Excellency. 

2.  IN  xht^AJironomical  Party  we  have 
ftrengthened  our  Author's  Arguments  in  Fa- 
vour of  the  Copernican  Hypothefisj  and 
corrected  or  illuftrated  Ifis  Aflertions  and 
Propofitions,  by  others  taken  from  later 
Authors,  or  built  upon  more  accurate  Obfer- 
vations  made  fince  his  Time. 

3,  IN  the  Philofophical  and  Pb^al 
Party  we  have  rejected  the  improbable 
Conjedures  of  the  Antients,  and  the  un- 
warrantable Suppofitions  of  Des  Cartes^ 
which  our  Author  feems  to  be  fond  of: 

Inftead 
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Inibsad  whereof,  we  have  (with  the  learn*- 
ed  DrJuRiN)  introdoccd  the  Newtonian 
TbiMphy  to  folve  the  Pboimmena^  as  being 
mucn  more  eligible  than  the  Cartefian^  for 
the  Agreeable  and  Geometrical  Manner  of 
It^s  Condufions.  Wherefore  we  haye  frc- 
queatlymade  ufe  of  this  New  Pbilaj^by^ 
in  die  Way  oi  Annotations  upon  our  Au- 
thor^ where  he  has  uied  that  of  Des 
Cartes. 

4«  I N  the  Ge^ratbical  and  Hydrc^rapbi^ 
cal  Part^  there  is  ottea  not  the  leaft  Con/d- 
nafwe  or  Similitude  between  the  Latin  and 
modem  Englijb  Names  of  feveral  Countries^ 
Ifiandsy  Seas,  Streigbts^  &c.  And  veiy 
often  their  Nanies  are  changed  by  later 
DifcQvererSy  and  their  Figures  and  Situa:^ 
tions  better  difcovered  fince  our  Author's 
Time.  Wherefore,  in  fuch  Cafes,  w© 
have  taken  the  Liberty  to  alter  their 
Names^  Situations^  and  Defiriptions^  in 
order  to  make  them  conformable  to  our 
kteft  and  bdft  Englifh  Maps  %  deviating  as 
litde  as  pofiible  from  our  Author's  Seni^} 
and  nuking  ufe  of  the  fame  Words  a6  *tis 
likely  he  would  have  done,  had  he  writ 
at  the  fame  ^ime^  and  in  they2?/w  L^mr 
guage.  We  have  done  this  to  avoid,  in 
fome  Meafure,  Marginal  Notes^  which 
muil  nece^ily  have  been  inferted  to  have 
explained  a  flriEi  Ttranflation^  but  would 
have  been  neither  entertaining  nor  uiftru* 
A  4  (^ive 
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Aive  to  an  Englijh  Reader.  Thefe  Altc-i 
rations  are  included  in  Brackets^  and  for 
the  moft  part  diftinguiflied  by  a  different-^ 
Charafter. 

5.  WE  have  tranflated  DrJuRiN*^ 
Appendix y  and  added  it  to  the  fevcral  Paf^ 
fages  of  our  Author,  whereto  each  Part 
of  it  properly  belongs. 

6.  W  E  have,  as  much  as  poffiblc,  en- 
deavoured after  our  P^wthof  sjingular  Pldin^ 
nefs  of  Exprejion^  and  perhaps  in  this  may^ 
be  thought  to  have  imitated  him  to  a  Fault  j 
but  confidcring  that  v^e  were  not  fpeaking 
to  the  Learned;  but  to  thofe  lefs  flcilled  in 
Language  5  we  thought  it  ncceflSiry  to  e»- 
deavour  to  make  the  Author  ,^nderJloodj 
even  by  PerfonS  of  ordinary  Capacities,  ra- 
ther than  to  rendei^  him  abjirufe  and  unin* 
telUgible  by  being  too  concife  and  curious 
in  Words  and  Phrafes. 

T  O  conclude,  we  have  endeavoured  to 
give  the  Englifh  Reader  an  ufeful  Edition 
of  the  Wwk,  rather  than  one  that  was 
Elegant  and  Polite;  And  to  this  Purpofe, 
n^e  nave  added,  what  was  never  added  be- 
fore, an  Alphabetical  Index  to  the  whole. 
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7.  Thefmalleft  I/lands  enumerated. 

8.  The  Peninfulas^  Jflhmuffes^  and  Capes^  or  Heodr 
Lands.  "  -  • : 

9.  Fourteen 
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9.  Fourteen  Penlnfula^s  enumerated. 

10.  fhe  more  remarkable  Iftmujfes  enumerated. 

C  H  A  ?.    IX. 

Of  Mountains  in  general,  and  the  Ways  of  taking 
their  Altitude.  Page  119 

1.  The  Parts  of  the  Earth  are  of  different  Al- 
.  titudes. 

2.  To  find  the  Height  of  a  Mountain  by  AU 
timetry. 

3.  The  Height  of  a  Mountain  being  ghen,  to  find 
it*s  Diftancefrom  a  certain  Place. 

4.  The  Diftance  being  given  from  whence  the  Top 
of  a  Mountain  is  firft  feen  \  to  find  U*s 
Height. 

5.  7he  Height  of  a  Mountain  being  known,  to 
find  the  utmoft  Diftance  whereto  it  may  be 
feen. 

6.  The  Suffs  Height  above  the  Horizon  being  given 
at  any  Ttme^  and  the  Length  of  the  Shadow  of 
the  Mountain  at  that  Time,  to  find  the  Height 
of  the  Mountain. 

7^  The  Height  of  Mountains  bears  no  fenfible  Pro^ 
portion  to  the  Semidiameter  of  the  Earth,  or  does 
not  hinder  the  Sphericity  of  the  Globe. 

«.  To  explain  the  Origin  of  Mountains. 

9.  JVhy  Rains  and  watery  Meteors  are  frequent  on 
the  Tops  of  Mountains,  whilft  it  is  fair  below. 

10.  fVhetber  the  Surface  of  a  Mountain  be  more  ca* 
pacious  than  the  Plain  it  ftands  on. 

CHAP.    X. 

Of  the  Differences  of  Mountains.  Page  i  j  5 

I.  Some  Mountains  are  large,  others  fmall. 
^.  The  more  famous  Mountains  enumerated.    * 

3.  Tbo 
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3.  The  ^ops  of  Mountains  inmo/t  IJlands  and  Head- 
Lands  reach  to  the  middle  Repon  ef  the  Air. 

4.  To  enumerate  the  Mountains  remarkable  for  their 
Height. 

5.  To  enumerate  the  Burning  Mountains. 

6.  To  exphdn  the  Differences  of  Mountains. 
J.  Some  Mountains  are  open,  others  cbfe. 
8«  To  enumerate  the  more  famous  Promontories. 
9.  Caves^  deep  Pits^  &c.  oppofed  to  Mountains. 

CHAP.    XL 

Of  Mines,  Woods,  and  Defarts.  Page  158 

1.  The  Difference  of  Mines ^  and  the  more  famous 
of  them  enumerated. 

2.  The  Difference  of  IVoods^  and  the  more  famous 
ennmerated. 

3.  ^  Differences  of  Defarts  and  the  more  famous 
enumerated. 

CHAP.    XIL 

Of  the  Divifion  of  the  Ocean  by  the  Interpofition 
of  the  Land.  P$^  165 

J.  The  Ocean  Jurrounds  the  Earth  in  a  continued 
Extent. 

a^  The  Parts  if  the  Ocean  are  of  three  kinds,  viz. 
SeaSy  Bays,  and  Streigbts 

3.  The  Ocean  divided  into  four  grand  Parts,  or 
Oceam, 

4.  The  Parts  ^  the  Ocean  named. 

5.  The  eminent  Bays  enumerated,  with  their  Diffe- 
rences. 

6.  The  Enumeration  and  Differences  of  Str eights. 
jr.  The  SeaXoaJls  traced  tfoer  the  four  ^arters^ 

and  tbf   Ommumcation  of  the  Parts  of  the 
^    Ocean. 

chap; 
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CHAP.    XIH. 

Of  certain  Properties  of  the  Ocea^.        Page  i8i 

1.  The  Surface  of  the  (kean  fpberkal. 

2.  The  Sea  not  higher  than  the  Land. 

3.  Whj  the  Sea  feems  to  rife  higher  when  viewed 
at  a  Difiancefrom  the  Shore. 

4*  To  explain  the  Origin  of  Bays  and  Sireigbts. 

5.  Whether  the  Ocean  be  every  wh^re  of  tkf  fam^ 
Height. 

6.  The  Depth  of  the  Ocean  may  he  found  in  many 
Places  hut  not  in  all. 

7.  The  Ocean  has  no  proper  Springs. 

8.  The  Saltnefs  of  the  Ocean  from  the  Partides  vf 
Salt  diffolved  in  it. 

9.  Whether    Sea  Water  he  fmeettr  at  the  Battm* 
10.  The    Sea    grows  falter  towards  the  Emator, 

and  the  Seafons  of  it*s  being  unef^aUy  fM. 
XI.  Why  the  Rain  is  fmeet  on  the  Sea. 
12.  Different   Sea  Waters  are  heavier  ilmn  each 

other ^  and  than  common  Waiter. 
15.  Sea-Water   does  mi  freeze  fo  foon  m  JUver* 

Water. 
t4«  Why  the  Ocean.  b?com$  no  lar^  by  receivh^ 

fo  many  Rivers. 
1 5 .  Different  Farts  of  the  Oceanbave  tiifferentCoIours. 
t6.  Certain  PecuUartties  in  (xrtain  Parts  of  the  Ocean, 
ly.  Why    the  Sea  appears  hinunous  %  or  fkines^  by 

^£^^  ^fpcciaUy  when  $be  Waves  are  wolent. 
i8.  The  Ocean  throws  up  lerrefirial  and  conf0eM 

Bodies  to  the  Sbore^ 

CHAP,    XIV^ 

Pf  tke  Motibm  of  the  QceaOt    particular    it^s 
Flux  and  Reflux.  Page  230^ 

t.  Water  bos  only  one  natsital  Motion. 

2.  When 
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2.  When  a  Part  of  the  Ocean  moves ^  the  whole 
is  moved. 

3.  To  obferve  the  Point   of  thd  Compafs  wherein 
the  Sea  moves. 

4.  ^e  Motion  of  the  Sea  is  either  dire£i^  vortical^ 
concUjffhryy  or  tremulous. 

5.  Some  Motions  of   the  Sea  are  general^  fome 
particular y  and  the  reft  contingent, 

6i  ^e  Wind  caufes  the  contingent  Motions  of  the 
'      Sea. 

7.  ^e  general  Motions  of  the  Ocean  double^  viz. 
continued^  and  ebbing  and  flowing. 

8.  Winds  often  alter  the  general  Motions  of  the  Ocean. 

9.  ^he  Caufe  of  the  general  Motion  uncertain. 
io.  What  the  Motion  of  the  Flux  and  Reflux  is. 

11.  The  Caufe  of  that  Motihn. 

12.  Why  at  new  and  full  Moon  the  general  Mo- 
tion  of  the  Sea  is  more  violent  ^  and  alfo  the 
Swell  larger. 

13.  Why  on  the  Days  of  the  Equinoxes  the  general 
Motion  and  Swell  of  the  Sea  is  greater. 

i^.  A  great  Flux  and  Reflux  on  fome  Shores y 
and  on  others  fcarce  fenfible. 

15.  The  Flux  of  the  Sea  violent^  the  Reflux  natural. 

16.  The  Flux  largeft  in  thofe  Places  where  the  Moon 
is  vertical. 

tj.  The  Quantity  of  the  Flux  not  conflant. 
18..  The  Time  of  the  beginning  and   ending  of  the 
Flux  different  in  different  Places. 

19.  //I  mo  ft  Places  the  Sea  flows  to  the  Shore 
fix   Hours^   and  ebbs    as   many ;    but    in  fome 

Places  it  flows  longer  than  it  ebbs,  and  vice  versa. 

20.  Whether  the  Flood  begins  when  the  Moon 
touches  the  Horizon. 

21.  The  Hour  being  given,  wherein  the  Flood  is  at 
it^s  '  greateft  Hei^t  in  any  PlacCy  on  the  Da^ 
tf  new  Moon  5  to  find  the  Hour  of  it^s  greateft 
Height  for  the  following  Days. 

2  22.  The 
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22.  Itbe  Winds  prolong  and  Jhorten  the  Duration 
of  the  Flux  and  Reflux. 

23.  A  great  Diverfitj  in  the  particular  Motion  of 
the  Sea. 

24.  The  flrft  particular  perpetual  Motion. 
^5.  Tbefecond 

iS^^  The  third  ^  ^3 

ij.  The  fourth 

28.  The  fifth  

29,  The  fixth  — T 

.30.  The  feventb  — ^ 

1 1,  The  particular  periodical  Motions  enumerated. 
:  3.2>  Two  kinds  of  Vortices  in  the  Sea. 

33.  The  Caufe  of  the  Tremor  in  the  Sea^  with 
Examples. 

34.  Why  the    Pacific    Ocean  is  fo   calm   in  fair 
Weather y  hut  eafily  moved  with  gentle  Winds. 

CHAP.    XV. 

Of  Lakes,  Moors  and  Bogs.  Page  280 

1.  Lakes^  Moors ^  and  Bogs  defined. 

2.  Four  kinds  of  Lakes. 

3.  To  explain  the  Origin  of  tbofe  Lakes  that 
neither  receive  nor  jend  out  Rivers ;  and  to 
enumerate  them. 

4.  To  explain  the  Origin  of  thofe  that  fend  out 
Rivers^  hut  receive  none. 

5.  To  explain  the  Origin  of  thofe  that  receive 
Rivers^  hut  fend  none  out. 

6.  To  explain  the  Origin  of  thofe  that  both  re- 
ceive and  fend. out  Rivers. 

7.  Moft  Lakes  contain  afrefh  but  fome  a  fait  Water. 

8.  Whether  the  Gafpian  5^^  be  a  Lake  or  a  Bay. 

9.  Whether  the  Euxine  be  a  Lake  or  a  Bay. 

10.  The   Lakes  enumerated  that  have  I/lands   in 
the  middle. 

VOL.    L  1  II.  T0 
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11.  ^0  make  a  Lake  in  a   Place  aj/tgnedi   if  the 
thing  be  fojftble. 

12.  To  dry  or  drain  up  a  Lake. 

13.  Bogs  of  two  kinds. 

14.  Bogs  contain  a  fulphureous  Earth. 

15.  To  dry  a  Bog. 

CHAP.     XVI. 

Of  Rivers  in  general.  Page  295 

1.  TheDefinitionof Rivers^  Rivulets^  andSprings^  &c. 

2.  Torrents    and    Rivers    fometimes  produced  by 
violent  Rains j  and  melted  Snow. 

3.  Moft    Rivulets  rife  from  Springs^    and  Rivers 
from  a  Conflux  of  Rivulets. 

4..  Rivers   enlarged  by   Rains  and  melted  Snow  at 
different  Times  of  the  Tear. 

5 .  The  Caufes  of  Springs^  or  the  Origin  of  Spring-  If^ater. 

6.  Some  Rivers  dip  under  Ground^  and  rife  again, 

7.  Rivers  difembogue  into  the  Sea^  or  Lakes. 

8.  Few  Rivers  become  ftagnant. 

9.  Whether  the  ChanelSj  and  Windings  of  Rivers 
were  made  by  Nature  or  human  Induftry. 

i5.  Chanels^  the  nearer  to  the  Springs  Head  the  higher  ; 

and  the  nearer  to  the  Riveras  mouth  the  deeper. 
XI.  Of  Catara£ls. 

1 2.  Why  Rivers  are  broader  in  one  Part  than  another. 

13.  The  Chanels  of  Rivers  fmk  more  or  lefs  in  one 
Part  than  another. 

14.  Why  fome  Rivers  are  rapid,  others  gentle  ;  and 
why  the  fame  River  is  more  rapid  in  one 
Place  than  another. 

15.  Some  few  Rivers  run  a  HreEt  Courfe\  but 
moft  a  winding  one,  to  their  Exits. 

16.  The  Lakes  thro^  which  certain  Rivers  have 
their  Courfe. 

i"].  Moft  Rivers  the  nearer  their  Mouths^  the 
wider  they  become. 

|8.  The 
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i8«  ^^  Water  of  Rivers  contains  many  Particles 
of  different  Metals^  Minerals^  Sands^  oleaginous 
and  other  Subjiances ;  as  alfo  certain  fuhtilc 
Spirits  of  Vitriol^  Salt^  Sulphur^  &c. 

19.  ^he  Rivers  that  have  Gold- Sand  enumerated. 

20.  ^^  Waters  of  mofi  Rivers  differ  in  Colour^ 
Gravity  J  and  other  ^alities. 

21.  Certain  Rivers  are  fo  inlarged^  at  ftated 
Timesj  as    to  overflow  their  Banks, 

22.  ^'i?  enumerate  thefe  Rivers^  and  their  Caufes. 

23.  ^0  explain  the  Origin  and  Rife  of  Springs. 

24-  ^0  find  whether  a  Springs  or  Well^  may  he 
made  in  a  Place  affiled. 

25.  ^0    make    a  Well    in    a  given   Spot\   if  the 
Thing  be  poffble. 

26.  To  make  an  apparent  Spring  in  a  Place 
affigned ;  if  the  Thing  be  poftble. 

27.  7(?  bring  a  River  from  a  Springs  or  from  another 
River,  to  a  given  Place,  if  the  Thing  he  poffible. 

28.  The  Art  of  Levelling,  or  taking  the  Fall  of  Wa* 
ter,  &c. 

29.  The  great  Rivers  of  a  long  Courfe  enumerated. 

30.  Cer%ain  Rivers  have  Whirlpools  and  Swallows. 

31.  River-Water  lighter  than  Sea- Water. 

CHAP.    XVII. 

Of  Mineral- Waters,  Hot-Springs,  6?^.   P^gc  359 

1 .  No  Water  found  pure  and  elementary. 

2.  Mineral  Waters  defined, 

3.  Three  general  Kinds  of  Mineral  Waters. 

4.  To  explain  the  Origin  of  Mineral  Waters. 

5.  That  the  particular  Species  of  Mineral  Waters 
are  infinite. 

6.  To  enumerate  the  more  remarkable  and  extrS' 
ordinary  Differences  of  Waters. 

7.  Of  the  Acidiilae,  or  tart  Waters^ 

8.  Of  Hot  Springs. 

a  a  0'  Of 
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9.  Of  oily  and  un£luous  Waters. 

10.  Of  hitter  Waters. 

11.  Of  extreatnly  cold  Springs. 

12.  Offucb  Waters  as  tranfmute  or  alter  Suhjlances. 

13.  Of  foifonous  and  Mortal  Waters. 

14.  Of  coloured  Waters. 

15.  Of  Salt-Waters. 

16.  Of  bubbling^  or  boilings  Springs^  andfucb  as  break 
forth  with  a  violent  Spirit. 

ly.  Springs  that  run  only  atflated  Times. 

CHAP.    XVIII. 

Of  the    Change,    and .  Origin  of  dry  Parts  and 
watery,  on  the  Earth,  Page  395 

1.  To  examine  the  extant  Surface  of  the  Earthy  and 
that  covered  with  Water. 

2.  The  Surface  of  the  Land  and  Water  not  perpt- 
tually  the  fame. 

3.  To  compute   how  much   Sand^    and  how  much 
Water  the  Earth  contains. 

4.  Waters  forfake  the  Shores j  and  leave  them  dry  on 
many  Accounts  \  andfirft^  as  in  Mears  and  Bogs. 

5.  ^vers  forfake  their  Banks  and  Chanels^  and  af- 
ford new  Land. 

6.  Lakes  are  dried  up,  and  changed  to  Land. 

7.  Streights  are  dried  up. 
8  Bays  are  dried  up. 

9.  Parts  of  the  Ocean  are  dried  up. 

10.  To  explain  the  Origin  of  Sand-Banks. 

11.  Whether  Sand- Banks  may  become  a  part  of  the 
neighbouring  Continent. 

12.  Iflands  are  formed  feveral  Ways. 

13.  fhe  more  extraordinary  Ways  wherein  Iflands  are 
formed. 

14.  Of  Floating  Iflands. 

15.  Rivers  change  their  Chanels  many  Ways^  or  run 
over  new  Trails  of  Land. 

16.  Lakii^ 
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16.  Lakes,  Meers,  and  Bogspofefs  Spaces  of  Land 
tbey  did  not  occupy  before. 

17.  ^he  Ocean  pojfejfes  new  Trails  of  Land^  wbertit 
did  not  appear  before. 

18.  Whether  the  entire  Surface  of  the  Earth  may  be 
folely  poffeffed  by  Water  alone^  or  Land  alone. 

19.  Why  there  are  few  IJlands  in  the  middle  of  the 
Ocean  5  but  many  Shoals  of  them  near  Continents^ 
or  larger  IJlands. 

20.  Why  Lands  prove  fertile  or  barren  i  and  why  on 
the  Sea-Shore  the  kind  of  Earth  alters  that 
covers  the  Fields. 

CHAP.    XIX. 

Of  the  Air  and  Atmofphere.  Page  419 

1.  Exhalations  continually  rife  from  the  Parts  of 
the  Earth. 

2.  T'he  State  of  the  Atmofphere^ 

3.  Exhalations  are  thicker  or  thinner  at  different 
Times,  and  in  different  Places. 

4.  Various  Kinds  of  Exhalations. 

5.  "the  Particles  of  the  Air  refleSi  the  Sun's  Rays^ 
like  a  Speculum. 

6.  The  upper  Parts  of  the  Atmofphere  are  more 
rarifed  than  the  lower. 

7.  Exhalations  are  driven  upwards  by  a  violent  Mo^ 
tion  5  tho*  their  natural  "Tendency  is  downwards. 

8.  The  Atmofphere  when  warmed  poffeffes  a  larger 
Space^   and  when  cold  a  lefs. 

9.  To  make  a  Thermometer y  or  Weather-Glafs. 

10.  How  J  or  to  what  Degree^  the  Air  may  be  rarified. 

1 1 .  Why  the  Air  is  generally  thick  and  Cloudy  in  the 
Frigid  Zone. 

12.  Why  the  Air  is  thin  and  clear  in  violently  frojiy 
Weather. 

13.  Why  the  Air  appears  thicker  at  the  Horizon. 

14.  Whether  the  Air^  or  Atmofphere^  be  ofthefanu 
Height  in  all  Places, 

15.  ^^ 
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15.  Tie  Condenfaiion  and  Rarifa£lion  of  the  Air 
does  not  alter  it*s  Height. 

16.  The  Height  of  the  Air  the  fame  at  all  Times ^  and 
in  all  Places. 

17.  The  Air  more  condenfed  in  the  fainter ^  and  at 
Nighty  than  in  the  Summer ^  and  by  Day. 

18.  The  different  Denjity  of  the  Air  in  different  Places. 

19.  The  middle  Region  of  the  Air  nearer  the  Earth 
in  Places  contiguous  to  the  Pole. 

20.  In  Places  adjacent  to  the  Pole  the  hot  Region  of 
the  Airy  or  the  beginning  of  the  upper  Region^ 
is  more  remote. 

21.  The  Rays  of  t^e  Suny  Moon^  and  Stars  are  re- 
framed  in  the  Air. 

22.  On  Account  of  this  Refra£lion  the  Sun  and  Moon 
appear  to  rife  fooner  than  they  ought. 

23.  The  thicker  the  Air^  the  greater  the  RefraStion. 

24.  The  thicker  the  Air^  the  fooner  the  Sun  and  Moon 
appear  to  rife. 

25.  The  lower  the  Air  that  caufes  the  RefraSiony  the 
fooner  the  Stars  appear  to  rife. 

26.  Tbe  Re/railion  of  a  Star  may  be  the  fame  in  the  fame 
Situation^  tho^  the  Height  of  the  Air  be  different. 

27.  If  the  Air  be  thicker ^  or  lower ^  in  one  Place  than 
in  another y  the  Sun  or  Moon  will  appear  fooner 
in  the  former  than  in  the  latter. 

28.  If  the  Air  be  thicker  and  higher  in  one  Place  than 
another  J  the  Stars  will  accordingly  be  feen  to  rife 
fooner y  or  later. 

29.  Two  Refractions  being  taken  at  two  Altitudes ^  to 
find  from  thence  both  the  Height  and  Thicknefs  of 
the  Air,  with  RefpeSl  to  the  jEther^  or  the 
Law  of  Refra£lion. 

JO.  To  find  the  leaft  pofftble  Height  of  the  Atmofphere. 
^i.  To  find  the  Law  of  Refra5iion. 

32.  To  find  the  Refra£lion  at  any  Inclination. 

33.  To  find  the  Refra£lion  at  the  given  Height  ofaStar. 

34.  The  Light  of  the  Stars^  particularly  the  Sun  and 
Moon^  are  reflected  by  the  Particles  of  Air, 

25'  ^^ 
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35.  ^is  RefleStion  is  the  principal  Caufe  of  the  TwiligbL 

36.  ff^ben  the  twilight  begins. 

37.  ^be  Height  of  tbe  Air  not  to  le  found  from  the 
Sluantitj  of  the  T'wikgbt. 

38.  The  Height  of  tbe  Air^  upon  a  Suppofttion  that 
a  double  Refle5lion  is  the  Caufe  of  the  Twilight. 

39.  The  Height  of  the  Air  being  ffven^  to  compute 
it*s  ^antity. 

40.  The  Air  has  certain  Peculiarities^    in   certain 
Places. 

CHAP.    XX. 

Of  the  Motion  of  the  Air,  Winds  in  general,  and 
the  Points  of  the  Compafs.  P^e  477 

I.  (Finds  defined. 
2.*  Moji  Winds  blow  from  one  Point  to  tbe  oppoftte. 

3.  Points  of  tbe  Compafs  defined. 

4.  Tbe  Number  of  Points  and  fFinds. 

5.  Two  and  thirty  Points  and  Winds. 

6.  A  more  accurate  Enumeration  of  tbe  Points  and 
mnds. 

7.  Tbe  Winds  according  to  the  Antients  enumerated. 

8.  Another  Enumeration  of  the  Winds. 

9.  Oppoftte  Winds. 

10.  Various  Caufes  of  Winds. 

11.  Why  Winds  may  blow  perpendicularly  to  tbe  Ho- 
rizon  of  a  Place. 

12.  Why  tbe  Winds  blow  not  in  continued^  but  inter-' 
rupted  Blajis. 

13.  Why  Winds  very  feldom  blow  perpendicularly  upon 
a  Place  from  above^  but  generally  oblique. 

14.  Why  tbe  South  and  Weft  Winds  are  warm. 

15.  Why  tbe  Weft  Winds  blow  feldomer  than  the  Eaft. 

16.  Why  the  North  and  Eaft  Winds  areftronger^  and 
tbe  South  and  Weft  Winds  weaker. 

17.  Why  a  fmallj  tUckj  and  blackifi  Cloud  foreteh 
Wind  from  that  garter. 

1 8.  Why  Winds  are  frequent  in  tbe  Spring  and  Autumn. 

19.  At 
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19.  At  what  Height  J  or  in  what  Region  of  the  yftr^ 
the  Winds  blow. 

20.  ^0  what  Dijiance  one  and  the  fame  Wind  may  reach. 

CHAR    XXI. 

Of  particular  Winds,  and  Storms  or  Tempefts. 
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1.  Some  Winds  are  conftant^  others  not. 

2.  Some  Winds  are  general^  others  particular. 

3.  The  Caufe  of  the  general  Winds. 

4.  Some  Winds  periodical  and  jlated ;  others  uncer^ 
tain  and  contingent. 

5.  The  periodical  Winds  enumerated. 

6.  The  Caufe  of  the  Eteftan  Winds. 

7.  Wb'j  the  Eteftan  are  not  found  in  many  Places. 

8.  Some  Winds  peculiar,  others  common. 

9*  Certain  winds  periodical  at  certain  Hours. 

10.  Northern  Winds  mojl  frequent  in  Places  near  the 
North  Pole. 

11.  Four  Species  of  Winds. 

12.  Certain  impetuous  and  fudden  Winds. 

13.  Their  Kinds  exemplified. 

14.  Tornados,  or  Travados. 

15.  CataraSlSj  or  Exhydrias. 

16.  Ecnephias,  or  leffer  Exhydrias. 

17.  Typhon,  or  Oranchan. 

18.  Whether  certain  Winds  lurft  out  of  the  Earth,  or 
rife  from  the  Water. 

19.  Whether  a  certain  Wind  may  rife  from  the  Flood 
of  the  Sea  and  Rivers. 

20.  the  Caufes  of  the  Brothers  at  Sea  ;  or  Caftor, 
Pollux,  and  Helena  in  Tempefts. 

2  T .  Why  Calms  are  fo  frequent  in  Part  of  the  Ethiopic 
Ocean,  under  the  Equator  \  efpecially  on  the  Gui- 
nea Coaft. 

i2.  Storms  and  Tempefts  annvuerfary  in  certain  Placesl 
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Univerfal  Geography. 

SECT.    L 

PRELIMINARIES. 
CHAP.    t. 

Cy/i&^DEFiNiTiON,  Division,  Met h6d,&C4 
ofGEOGRJPHT. 

:  T  hath  been  an  antient  Cyftorti  for 
thofe  thac  fully  treat  of  any  Arr^ 
or  Science,  to  premife  fomewhat 
of  it's  Origin^  Naturcy  Conjhtution^ 
&c.  And  this  Procedure  is  not 
improper,  provided  it  be  clear  of 
all  fophiftical  Equivocation  ;  be- 
Caufe  from  fuck  Prelinoinaries  the  Reader  may  con- 
ceive an  Idea  of  the  Work,  or  at  leaft  the  Sub- 
ftance  thereof,  and  io  proceed  mdte  advifedly  there- 
in. We  Ihall  therefore  here  offer  a  few  Particu- 
lars as  to  die  Nature j  Ufe,  and  Defign  of  Geography. 
VOL.  L  B  nc 
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^he  Definition  of  Geography. 

GEOGRAPHTis  that  part  of  mixed  Mathe- 
matics j  which  explains  the  State  of  the  Earth,  and 
of  it*s  Parts,  depending  on  Quantity,  viz.  it*s 
Figure,  Place,  Magnitude,  and  Motion,  with  the 
Celcftial  Appearances,  C^c. 

B  Y  fome  it  is  taken  in  too  limited  a  Senfe,  for  a 
bare  Defcription  of  the  feveral  Countries ;  and  by- 
others  too  extenfively,  who  along  with  fuch  a  De- 
fcription would  have  their  Political  Conftitution. 
But  the  Authors  who  proceed  thus  are  excufable, 
becaufe  they  do  it  only  to  excite  and  delight  the 
Reader,  who  might  otherwife  be  the  Icfs  attentive 
to  a  bare  Enumeration  and  Defcription  of  the  Coun- 
tries,  without  fome  Knowledge  of  the  Manners,  and 
Cuftoms  of  the  Inhabitants. 

The  Divijion  of  Geography. 

W  E  divide  Geography  into  General  and  Special, 
or  tJniverfal  and  Particular.  Golnitzius  fays,  Geo- 
graphy  is  to  be  explained  externally  and  internally ; 
but  .thefe  Terms  are  improper,  and  ill  chofen,  Uni- 
verfal  and  Particular  being  much  more  pertinent. 
We  call  that  Univerfal  Geography  which  confiders 
the  whole  Earth  in  general,  and  explains  it*s  Pro- 
perties without  regard  to  particular  Countries ;  But 
Special  or  Particular  Geography  defcribes  the  Confti- 
tution and  Situation  of  each  finglc  Country  by  itfelf 
which  is  twofold,  viz.  Chorographicalj  which  de- 
fcribes Countries  of  a  confiderable  Extent ;  or  Topo- 
graphical, which  gives  a  View  of  fome  place  or 
fmall  Trad  of  the  Earth. 

I N  this  Book,  we  fhall  exhibit  Univerfal  Geogra^ 
pby,  which  may  be  divided  into  three  Parts,  Abfo- 
lute^ Relative^  and  Comparative,    la  the  Abfolute 

Part 
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Part  we  fhall  handle  what  refpefts  the  Body  of  the 
Earth  itfelf,  it's  Parts  and  peculiar  Properties  ;  as 
it*s  Figure,  Magnitude,  and  Motion  ;  it's  Lands, 
Seas,  and  Rivers,  fcff*  In  the  Relative  Part  we 
fliaU  account  for  the  Appearances  and  Accidents 
that  happen  to  it  from  Celeftial  Caufes :  and,  laftly, 
the  Comparative  Part  fhall  contain  an  Explication 
of  thofe  Properties,  which  arife  from  comparing  dif- 
ferent Parts  of  the  Earth  together  {a). 

^he  Subje5l  of  Geography. 

THE  Obje<5t,  or  Subjeft,  of  Geography  is  the 
Earth  5  efpecially  it's  Superficies  and  exterior  Parts. 

^e  Properties  of  Geography. 

THE  Things  which  feem  to  be  moft  worthy  of 
Obfcrvation  in  every  Country  are  of  three  kinds,  viz, 
Celeftial^  Terrejirialj  and  Human.  The  Celeftial  Pro- 
perties are  fuch  asaffeft  us  by  reafon  of  the  apparent 
Motion  of  the  Sun,  and  Stars.  Thefe  are  eight  in 
Number  :  i.  The  Elevation  of  the  Poky  or  the  Dif 
tance  of  a  Place  from  the  Equator.  2.  The  Obliquity 
of  the  Diurnal  Motion  of  the  Stars  above  the  Horizon  of 
that  Place.     3.  The  Time  of  the  longeft  andfhorteft 

[a)  The  Honour  of  reducing  Miftakes,  and  hath  left  us  a  Mc- 

.  Geography  to  Art  and  Syftem  thod  of  difcOvering  his   own. 
was  referved  to  Ptolemy  i  who        There  is  one  thing  yet  very 

by  adding  Mathematical  Ad  van-  lame  in  our  Getgraphy^  the  iix^ 

tagcs  to  the  Hiftorical  Method^  ing  the    true    Longitude    of 

in  which  it  had  been  treated  of  Places ;  and  tho'   feveral  new 

before,  has  defcribed  the  World  Ways  have  been  lately  tried,  to 

in  a  much   more   Intelligible  redrefs  this  Inconvenience,  both 

Manner:    he  has  delineated  it  from  cxa6l  Pendulums,  and  from 

under  more  certain  Rules,  and  Obfervations  upon  the  Immer- 

by  fixing  the  Bounds  of  Places,  iions  and  Emerfions  oijupiier^s 

from.  Longitude  and  Latitude,  Satellites^  yet  they  have  not  al- 

hath    both    difcovered   others  together  proved  effcftual. 

Bz  Day, 
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Da'j.  4*  ^e  Climate  and  Zone.  5.  Heat^  Cold^ 
and  the  Seafons  of  the  Tear  i  with  Rain^  Snow,  ff^ndj 
and  other  Meteors :  and  tho*  thefe  may  fecm  Tcr* 
reftrial  Properties,  yet  becaufe  they  chiefly  depend 
upon  the  Motion  of  the  Sun,  and  the  four  Seafons 
of  tne  Year,  we  have  reckoned  them  among  the 
Celeftial  Matters.  6*  The  Riftng,  Appearance^  and 
Continuance  J  of  the  Stars  above  the  Horizon.  7.  The 
Stars  that  pafs  thro"  the  Zenith  of  a  Place.  8.  The 
Celerity  of  the  Motion  with  which,  according  to  the  Co- 
pernican  Hypothefts,  every  Place  conjlantly  revolves. 
And  according  to  Aftrologers  a  ninth  Property  may 
be  added ;  for  they  alTign  fome  Country  or  other 
to  every  one  of  the  twelve  Signs  of  the  Zodiac,  and 
the  Planets  which  are  Lords  of  thefe  Signs  ;  but 
fuch  imaginary  Qualities  feem  fuperftitious  and  vain 
to  me  •,  nor  do  I  perceive  any  reafonable  Foundati- 
on for  them  (a).  Thus  far  the  Celeflial  Properties. 
W  E  call  thofe  Terrejlrial  Properties  that  are  ob- 
ferved  in  the  Face  of  every  Country  5  which  arc 
ten  in  Number,  i.  The  Limits  and  Bounds  of  each 
Country.  2.  It*s  Figure.  3.  It*s  Magnitude.  4.  //V 
Mountains.  5.  It^slVaterSy  viz.  Springs,  Rivers, 
and  Bays.  6.  It*s  Woods  and  Defarts.  7.  The  Fruit- 
fulnefs  andBarrennefs  of  the  Country,  with  it^s  various 
kinds  of  Fruits.  8.  The  Minerals  and  Fojftls.  9.  The 
living  Creatures  there.  10.  The  Longitude  of  the 
Place :  which  might  be  comprehended  under  the 
firft  of  thefe  Properties. 

(a)  Tho'  this  Art  be  of  great  to  this  Day,  venerated  in  moft 

Antiquity,    it  is    rejcdled  and  Eajfern  Countries,  efpecially  a- 

cxplodedby  moft  knowing  Pco*  mong  the  Indians ;  where  no- 

ple  of  this  Age ;  and  only  Im-  thing  is   done   of  any  Confe- 

poftors,  or    fome    weak    Pre-  quence,  before  the  Aftrologer 

tenders  to  Learning,  now  pra-  determines  a  fortunate   Hour 

ftife  it,  in  thefe   Parts  of  the  to  undertake  it.     See  Robaulfs 

World.    It  is  however,   cvca  Pbyfics  Part  z,  chap,  27. 

THE 
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THE  third  kind  of  Obfervations  to  be  made 
in  every  Country,  we  call  Human j  becaufe  they 
chiefly  refpeft  the  Inhabitants  of  the  Place-,  and 
thefe  are  alfo  ten  in  Number,  i.  Tbeir  Stature^ 
Sbapey  Colour^  and  the  length  of  their  Lives ;  their 
Origin^  Meat  J  and  Drink.  2.  "Their  Arts  ^  and  the 
Profits  which  arifefrom  them  ;  with  the  Merchandife 
and  Wares  thej  barter  with  one  another.  3.  Their 
Virtues  and  FiceSy  L^arningy  Capacities^  and  Schools. 
4,  Their  Ceremonies  at  Births^  Marriages^  and  Fu* 
nerals.  5.  TT>e  Language  which  the  Inhabitants  ufe. 
6.  T^Ar  Political  Government.  7.  Their  Religion  and 
Church  Government.  8.  Their  Cities  and  famous 
Places.  9.  Their  remarkable  Hifiories.  10.  7heir 
famous  Men^  Artificers^  and  the  Inventions^  of  the 
Natives. 

T  H  E  S  E  are  the  three  kinds  of  Occurrences  to 
be  explained  in  Special  Geography  ;  and  tho*  the  laft 
Sort  feem  not  fo  properly  to  belong  to  this  Science, 
yet  we  are  obliged  to  admit  them  for  Cuftom  fake, 
and  the  Information  of  the  Reader. 

IN  Univerfal  Geography  Cwhich  is  the  Subject 
of  this  Book)  the  abfolute  Divifion  of  die  Earth, 
and  the  Conftitution  of  it's  Parts,  will  firfl:  be  exa- 
mined ;  then  the  Celeftial  Phasnomena,  in  genera], 
that  are  to  be  applied  to  their  refpedive  Countries, 
in  Special  Geography  5  and  laftly  there  will  follow  in 
the  Comparative  Part  fuch  Confiderations  as  occur 
from  comparing  the  Phaenomena  of  one  Place  with 
another. 

The  Principles  of  Geography. 

THE  Principles  from  which  Arguments  are 
drawn  for  proving  Propofitipns  in  Geography  are 
of  three  forts,  i.  Geometrical,  Arithmetical,  and 
Trigonometrical  Propofitions.  2.  Aftronomical 
Precepts  tod  Theorems  (tho*^  it  may  feem  ftrangc 

B  3  we 
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we  ftiould  have  Recourfe  to  the  Celeftial  Bodies, 
which  are  diftant  from  us  fo  many  Millions  of 
Miles,  for  underftanding  the  Nature  of  the  Earth 
we  inhabit).  3.  Experience-,  becaufe  the  greateft 
Part  of  Geography,  and  chiefly  the  Special^  is 
founded  only  upon  the  Experience  and  Obferva- 
tions  of  thofe  who  have  defcribed  the  feveral  Couu* 
tries. 

The  Order  of  Geography, 

THE  Order  we  have  thought  moft  conve- 
nient to  follow  in  General  Geography ^  is  already 
mentioned  in  the  Divifion  and  Explication  of  it*s 
Properties  •,  yet  there  remains  a  Doubt  as  to  the 
Order  to  be  obferved  in  explaining thefe  Properties: 
viz.  whether  we  ftiould  apply  them  to  their  relative 
Countries  in  which  they  are  found,  or  refer  the 
Countries  themfelvefe  to  the  Properties  accounted 
for,  in  general,  Ariftotle^  in  his  firft:  Book  of  A- 
nimals,  moves  the  fame  Doubt ;  and  argues  at 
large,  whether  the  Properties  Ihould  be  adjuftcd 
to  the  general  Account  of  Animals,  or  the  Ani- 
mals ranked  under  the  Account  of  their  Proper- 
ties. The  like  Difficulty  occurs  in  other  Parts  of 
Philofophy.  However  we  fhall  here  firft  explain 
fome  general  Properties  ;  and  after  apply  them  to 
their  refpedive  Countries. 

The  Proof  of  Geography. 

In  proving  Geographical  Propofitions  we  are 
to  obferve  •,  that  feveral  Properties,  and  chiefly 
the  Celefliial,  are  confirmed  by  proper  Demonftra- 
tions  :  But  in  Special  Geography  (excepting  the  Ce- 
Jeftials)  almoft  every  Thing  is  explained  without 
Demonftration ;  being  either  grounded  on  Expe- 
rience and  Obfervation,  pr  on  the  Teiliniony  of 
2  OUP 
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our  Senfes :  nor  can  they  be  proved  by  any  other 
Means.  For  Science  is  taken  either  for  that  Know- 
ledge which  is  founded  ox\  things  highly  proba- 
ble ;  or  for  a  certain  Knowledge  of  Things  which 
is  gained  by  the  force  of  Argument,  or  the  Tefti- 
mony  of  Senfe  ;  or  for  that  Knowledge  which  a- 
rifes  from  Demonftration  in  a  ftrid  Senfc,  fuch  as 
is  found  in  Geometry,  Arithmetic,  and  other  Ma- 
thematical Sciences;  excepting  Chronology  and 
Geography  ;  to  both  which  the  Name  of  Science, 
taken  in  the  fecond  Senfe,  doth  moft  properly 
belong. 

T  H  E  R  E  are  alfo  feveral  Propofitions  proved, 
or  rather  expofed  to  view,  by  the  artificial  Ter- 
reftrial  Globe,  or  by  Geographical  Maps  -,  moft  of 
which  might  be  confirmed  by  a  ftrid  Demonftrati- 
on -,  tho*  ojiiittcd  on  Account  of  the  Incapacity  of 
fom#  Readers.  Other  Propofitions  cannot  be  do 
well  proved,  yet  are  received  as  apparent  Truths, 
Thus  tho*  we  fuppofe  alj  Places  on  the  Globe,  and 
in  Maps,  to  be  laid  down  in  the  fame  Order  as 
they  really  are  on  Earth  -,  neverthelefs  in  thefe  Mat- 
ters we  rather  follow  the  Dcfcriptions  that  are  given 
by  Geographical  Authors.  Globes  and  Maps,  in- 
xleed,  made  from  fuch  Obfervations,  ferve  well 
enough  for  Jjluftration,  and  the  more  eafy  Compre- 
henfion  of  the  Thing, 

I'he  Origin  of  Geography. 

THE  Origin  of  Geography  is  not  of  late  Dat-e, 
nor  was  it  brought  into  die  World  as  it  were  at  one 
Birth  ;  neither  was  it  invented  by  one  Man :  but 
it's  Foundations  were  laid^  many  Ages  ago.  It  is 
true,  indeed,  the  old  Geographers  were  employed 
only  in  defcribing  particular  Countri^,  either  in 
whole,  or  in  part.  Th^  Romans^  when  they  hacl 
overcome  and  fubdued  any  Province,  ufed  to  ex- 

B  4  pofe 
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pofe  the  Chorography  thereof  to  the  Spectators  in 
their    Triumphs  delineated    upon  a  Table,    and 
flourifhed  round  with  Pi<5tures.  There  were  alfo  at 
Rome^  in  the  Portico  of  Lucullus,  feveral  Geographic 
cal  Tables  expofed  to  public  View.    The  Senate  of 
Romcy  about  one  hundred  Years  before  the  Birth  of 
Christ,  fent  Geographers  and  Surveyors  into  the  fe- 
veral parts  of  the  Earth,  that  they  might  meafure 
the  whole  •,  tho'  they  fcarce  vifited  a  twentieth  Part 
of  it.     NecOy  alfo,  King  of  Egypi^  many  Ages  be- 
fore C  if  R  1ST,  cpmrn^fided-that  the  Extremities  of 
Jlfrica  fl:iould  bs  diligently  fearched  into  ;  which 
was  performed  by  the  ^Phceniciam  in  the  fpace  of  three 
Years.  Darius  commanded  that  the  Mouths  of  the 
River  Indus^  and  the  whole  JEthiopic  Sea,  to  the 
eaftward,  Ihould  be  diligently  examined  into.  J[lex-' 
ander  the  Great,  as  Pliny  tells  us,  in  his  Afiatic  Ex- 
pedition, carried  along  with  him  two  Geogrd^hers^ 
Diogenes  and  Beio^  to  mealureand  delineate  to  him  his 
Journies ;  from  whofe  Journals  and  Obfervations 
the  Geographers  of  fucceeding  Ages  borrowed  many 
Things.     And  tho*  the  Study  of  all  other  Arts  was 
almoft  aboliftied  by  the  Wars,  Geography  and  For- 
iijication  were  improved  thereby. 

NEVERTHELESS  the  Geography  of  the 
Antients  was  very  imperfe(5l,  and  comfnonly  full  of 
falie  Relations  ;  becaufe  they  knew  little  or  nothing  ' 
of  thofe  Places  of  the  Earth  which  are  of  moft  Con- 
Jequence  to  be  kiaQwn  ; '  or  at  leaft  they  had  no  cer- 
tain Experience  about  them.  For,  i,  ^W  America 
was  entirely  unknown  to  them.  2.  So  were  the  re- 
motefl  North^n*  Countries,  3.  The  South  Conti- 
nent and  the  Couh/:ry  of  Magellan.  4.  They  knew 
not  that  the  Wbrjd  could  be  failed  round,  or  that 
the  Earth  was  furrounded  by  the  Ocean,  in  ao  un- 
interrupted Continuity:  Some  indeed  of  the  Anti- 
ents I  confefs  were  of  this  Opinion,  but  I  deny 
they  h^d  f  ny  Certainty  of  it. .    5*  They  knew  not 
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that  the  Torrid  Zone  ^as  inhabited,  by  an  almoft  in- 
finite number  of  People.  6.  They  were  ignorant 
of  the  true  Meafure  of  the  Earth,  tho*  they  writ  a 
'great  deal  on  that  Subjeft.  7.  They  did  not  think 
,  that'  Afrkit  xxm\i\  be  liikd  rounds  {b)  becaule  the 
•South  Parts  thereof  were  unknown  lo  them.  ^. 
Both  the  Greeks  and  Romans  wanted  true  Defcripti- 
ons  of  the  Countries  remote  from  them,  and  have 
left  us  agFeat  rftany  forged  and  fabulous  Stories, 
concerning  the  People  that,  live  in  the  Borders^  of 
J/ta^  and  thofe  that  inhabit  the  Northern  parts  of 
the  Earth  (c).  ^9.  They  were*  ignorant  of  the  ge- 
neral Motion  of  the  Sea,  and  the  DifFerehce  of  Cur- 
rents in  particular  Places.  10.  The  Grecians^  even 
Ariftotle  himfelf,  did  not  know  the  Reafoh  of  the 
<Ebbing  and  Flowing  of  the  Sea,  1 1 .  Few  of  thern 
'underftood  the  Variation  of  the  Wincjs  \  and  the 


.  (b)  It  is  likely  the  antient 
Ji^ptians  had  Torn c  Knowledge 
of  the  extream  Parts  o^  Africa y 
as  appears  from  what  Herodotus 
Tclatesjv/z.  "  That  JV<?rc,  King 
"  of  Egypty  (zzQQ  Years  ago} 
*«  havirtgfurnilhedcertainP^^- 
"  fr/V/>/rj  with  Ships ;  thefe  ftt- 
««  ting  Sail  for  the  Red-Sea,  and 
**  coalting  along  Africa,  doub- 
<«  led  the  Cape  of  Good  Hope ; 
**  and  after  two  Years  fpent 
*•  in  the  Voyage  entered  the 
*•  Streights  olGibr altar ^  in  the 
"  third.     Herod,  Lib.  4. 

(c)  C.  Flinii  Nat  Hift.  Lib.  5 
Chap,  8.  Blemmyis  traduntur  ca- 
pita abefPe,  ore  ^  oculis  peSiori 
affixis.  The  Blemmai  zrc  faid  to 
be  without  Heads,  having  their 
Mouths  and  Eyes£ited  in  their 
Breads.  Ibid,  Lib.  7.  Capa*  Ari' 
tnafpi  uno  octdo  in  front e  media 
infigne^\  quibus  ajftdui  bellum 
^4  (ircq  nj^etalla  (um  Grypbis* 


El  alibi,  cauda  villofa  homines 
.  nafci pernicitatis  iximia.  The 
Arimafpi  are  famous  for  having 
only  one  Eye  fixed  in  the  mid- 
dle of  their  Foreheads,  between 
whom  and  the  Griffons  x!citxi 
is  a  continual  War  carried'  on 
a^out  their  Metal^.  In  another 
Place  there  are  aToft  of  grinning 
Apifli  People,  born  with  long 
Ifairy  Tails,  and  very  fwift  of 
Foot.  From  which  Romantic 
ftories  of  Pliny,  Sir  J.  Mande- 
ville  took  his  lying  Reports,  of 
his  meeting  (in  his  Travels,) 
with  thefe  very  People,  a);id  al- 
fo  fome,  in  the  TorridZone,  that 
to  guard  themfelves  againft  th^ 
SchorchingHeatoftheSun,  had 
one  of  their  Feet  fo  large,  that 
by  lying  on  their  backs,  and 
holding  it  up  againft  the  Sun, 
would  fcreen  them  againft  it*s 
immoderate  Heat  j  with  othef 
the  like  whixiiiical  Relations. 

Periodical, 
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Periodical,  or  T!rade-Winds^  were  never  dreamt  of 
by  them.  i2.  The  noble  Property  of  the  Load- 
Stone,  which  fhews  the  North  and  South,  was  un- 
known to  them  ;  tho'  they  knew  it's  Virtue  of  at- 
trading  Iron,  And  Anaximander^  who  lived  about 
400  Years  before  Chrift,  was  the  firft  that  attemp- 
ted to  give  the  Dimenftons  of  the  Earib  {a). 

The  Excellency  of  Geography. 

THERE  are  three  Things  that  recommed  the 
Study  of  Geography,  i.  It's  Dignity  j  and  in  that 
it  greatly  adorns  Man,  the  Inhabitant  of  the  Earth 
endowed  /with  Reafon  above  all  other  Animals,  to 
underftand  the  Nature  of  Countries,  and  the  Con- 
ftitution  of  the  Earth.  2.  It  is  as  well  a  pleafant, 
as  an  innocent  Recreation.  3.  There  is  an  abfolute 
neceflity  for  the  Knowledge  of  it ;  becaufe  neither 
Divines^  Phyftciam^  Lawyers^  HifiorianSy  nor  oriier 
Men  of  Letter Sy  can  well  proceed  in  their  Studies, 
without  interruption,  unlefs  they  have  fome  Know- 
ledge of  Geography  ;  as  it  hath  been  obfcrved  by  o- 
thers,  and  ifiuftrated  by  feveral  Examples. 

HERE  follow  two  Tables,  whereof  the  firft 
may  ferve  for  the  Contents  of  this  Book  5  which 

fa)  The  Moderns  have  dc-  much  of  the  Globe  undifcover- 

tcdlcd  many  Errors  of  the  An-  cd.     There  is  a  vaft  Southern 

tients,and  very  much  improved  Continent,  as  yet  fcarce  looked 

Geography,  by  opening  a  Paf-  into.  The  northern  parts  of^/sTf- 

Tage  to  z  New  World,  and  by  rica,  are  yet  undifcovered.  j^/ri- 

difcovering  that  thofc  Parts  of  ca,  tho'-it  hath  been  compaffed 

the  Old  which  were  thought  round  and  round  from  the  Me- 

uninhabitable,  to  be  inhabited  ;  diterranean  to  the  Red  Sea,  yet 

the  Torrid  Zone  is  known  to  be  little  more  than  it*s  Coafts  are 

temperate,  and,  by   refrefhing  throughly  known,  except  Egypt 

Showers  and  conftant  Breezes,  and  AbaJJia.     It's  inland  parts 

and  cold  Nights;  and  the  Globe  have  been  either  nat   fuffici- 

jtfelf  has  been  compafled  by  fc-  ently    viewed    or  imperfedlly 

veral,  both  Englijh  and  Foreign  dcfcribcd. 
Sailors.    Bat  there  yet  remains 

contains 
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contains  Univerfal  Geography :  the  other  fhcws  the 
Order  that  ought  to  ht  obferved  by  thofe  that  treat 
of  Special  Geography, 

WE  divide  Univerfal  Geography  into  three  Parts^ 
viz. 

I  THE  ABSOLUTE  PARt^  fubdivided 
into  fix  Sedlions,  whereof 

SECTION  I.    contains   two    Chapters   of 
PRELIMINARIES. 

r  Chap.  I.  The  Introduftion  or  Preface. 

^  Chap.  II.  Some  Geometrical  Fropofitions  of  ufe 

<C  in  the  Work. 

SECT.  II.  In  which  the  Nature  of  the  Earth 
is  explained,  in  five  Chapters. 

Chap.  III.  Of  the  Figure  of  the  Earth. 
.  Chap.  IV.  Of  it's  Meafurc  and  Magnitude. 
\Cbap.  V.  Of  it's  Motion. 
iChap.  VI.  Of  it's  Situtation  intheSyftem  of  the 
World. 

Chap.  VIL  Of  it's  Subftance  and  Matter. 

SECT.  III.  In    which  the  Conftitution  of  the 
Earth  and  it's  Parts  are  explained,  in  four  Cliapters. 

'Chap.  VIII.  Of  the  Divifion  of  the  Earth  by 

Water. 
'Chap.  IX.  Of  Mountains  in  general. 
)Cbap.  X.  Of  the  Differences  of  Mountains. 
Sbap,  XI.  Of  Woods,  Deiarts,  and  Mines. 

SECT. 
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SECT.  IV.  CX  Hydrograpb'j^  in  which  the 
Conftitution  of  the  Waters,  and  their  Properties 
are  explained,  in  fix  Chapters. 

^Cbap.  XII.  Of  the  Pivtton  of  the  Waters  by 

the  Earth. 
Chap.  XIII.  Of  the  Ocean  and  Sea. 
Chap.  XIV.  Of  the  Motion  of  the  Sea,  viz.  it's 

Flux  and  Reflux. 
Chap.  XV.  Of  Lakes,  Meres,  and  MorafTes. 
Cbap.HWl.  Of  Rivers. 
i\C*ij^XVII.  Of  Mineral  Waters. 

SECT.  y. 

r  Chap.  XVIII.  Of  the  extraordinary  Changes  of 
<  the  Sea  into  Land,  and  dry 

[C  PUces  into  watery. 

SECT.  VI.  of  the  Atmolphere. 

C  Chap.  XIX.  Of  the  Atmofphere  and  Air. 

^  Chap.  XX.    Of  Winds  in  general. 

tCa^i^.  XXL  Ofthedifi?erent  forts  of  Winds. 

II.  THE  RELATIVE  PART  explains 
the  Celeftial  Properties,  in  nine  Chapters. 

^  r  Chap.  XXIL  Of  the  Celeftial  Properties  in  gc- 
neral. 
Chap.  XXIII.  Of  the  Latitude  of  the  Place,   or 

the  Elevation  of  the  Pole. 
Chap.  XXIV.  Of  the  Divifion  of  the  Earth  into 

Zones. 
Cbap.  XXV.  Of  the  Length  of  Days,  and  the 
Divifion   of  the   Earth    into 
Climates, 

Chap, 
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1  Chap.  XXVI.  Ot  Light,  Heat,  and  the  Seafons 
I  Of  the  Year. 

<5  Chap.  XXVIL  Of  Shadows,  and  how  the  Inha- 
■  bitants  are  divided  according 

to  them. 
Ci&^;».  XXVIII.  Of  comparing  the  Celeftial  Phx- 
nomcna,  in  different  Places. 
Of  the  Ant^ci^  Periteci  and 
Antipodes. 
Chap.  XXIX.  Of  the  Difference  of  Time  in  dif- 
ferent Places. 
Chap.  XXX.  Of  the  different  Rifmg  of  the  Sun 
and  Moon,  and  other  Phe- 
nomena. 

in.  TH£  COMPARAriVE  PART 
confiders  the  Particulars  arifing  from  comparing  the 
Phaenomena  of  one  Place,  with  thofe  of  another. 

'  Chap.  XXXI.  Of  the  Longitude  of  Places. 
Cbap.  XXXII.  Ofthe  Situation  of  Places  in  re- 

fpedt  of  one  another. 
Cbap.  XXXIII,  Ofthe  Diftancesof  Places 
Cbap.  XXXIV.  Ofthe  Vifible  Horizon. 
Cbap.  XXXV.  Of  Navigation,  in  general,  and 

Ship-Building. 
Cbap.  XXXVI.  Of  Lading   and  Ballafting  of 

0  Ships. 

Cbaj^.  XXXVII.  The  Nautical  Diredory,  Part 

I.  Of  Diftances. 
Cbap.  XXXVIII.  Part  2.  Ofthe  Points  of  die 

Compafs. 
Cbap.  XXXIX.  Part  3.  Of  a  Ship's  Courfe. 
Cbap.  XL.  Part  4.  Of  the  Ship^s  Place  in  her 

Voyage. 


Special 
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Special  Geography  exhibits  three  kinds  of  Particu- 
lars*    Ten  of  thenm  are  Terreftrial. 


'  I.  The  Limits  and  Bounds  of  the  Country. 

2.  The  Longitude  and  Situation  of  Places. 

3.  The  Figure  of  the  Country. 

4.  It's  Magnitude. 

5.  It's  Mountains  ;  their  Names,  Situations,  Al- 

titudes, Properties,  and  Things  contain- 
ed in  them. 

6.  It's  Mines. 

7.  It's  Woods  and  Defarts. 

8.  It's  Waters;  as  Seas,  Rivers,  Lakes,  Marflies, 

Springs;  their  Rife,  their  Origin,  and 
Breadth  ;  the  Quantity,  QuaHty,  and  Ce- 
lerity of  their  Waters,  with  their  Catarads. 

9.  The  Fertility,  Barrennefs,  and  Fruits,  of  the 

Country. 
^  10.  It's  living  Creatures. 

The  Celeftial  Properties  are  eight. 


1.  The  Diftance  of  the  Place  from  the  Equator 
and  Pole. 

2.  The  Obliquity  of  the  Motion  of  the  Stars  a- 
bove  the  Horizon. 

3.  The  Length  of  the  Days  and  Nights. 

4.  The  Climate  and  Zone. 

J  5.  The  Heat  and  Seafons :  Wind,  Rain,  and 
^  other  Meteors. 

6.  The  Rifing  and  Continuance  of  the  Stars  a- 
bove  the  Horizon. 

7.  The  Stars  that  pafs  thro'  the  Zenith  of  the 
Place. 

8.  The  Celerity  with  which  each  Place  revolves, 
^  according  to  the  Copernican  Syjiem, 
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THE  Human  Particulars  are  ten* 

'  I.  The  Stature  of  the  Inhabitants ;  their  Meat, 
Drink,  and  Origin. 

2.  Their    Arts,    Profits,     Commodities,    and 
Trade. 

3.  Their  Virtues  and  Vices  3  their  Capacities 
and  Learning. 

4.  Their  Ceremonies  at  Births,  Marriages,  and 
Funerals. 

5.  Their  Speech  and  Language. 

6.  Their  Political  Government. 

7.  Their  Religion  and  Church  Government. 

8.  Their  Cities. 

9.  Their  memorable  Hiftories. 

10.  Their  famous  Men  and  Women,  Artificers, 
and  Inventions. 


CHAP.    II. 

Some  Propojitions  in  Geometry  and  "Trigonometrf^ 
ofufe  in  Geography. 

PL  A  TO  very  juftly  called  Geometry  and  Jritb- 
metic  the  two  Wings  whereby  the  Minds  of 
Men  might  mount  up  to  Heaven ;  that  is,  In  fearch- 
ing  after  the  Motions  and  Properties  of  the  Celcftial 
Bodies.  Thefe  Sciences  are  no  lefs  ufeful  in  Geogra^ 
pby  ;  if  we  defire  to  underftand  it's  fublime  and  in- 
tricate Parts,  without  ;iny  Hinderance.  It  is  true, 
a  lefs  Ihare  of  Matheipatics  will  ferve  for  Geography^ 
than  Jftronomy :  but  becaufe  feveral  are  taken  with 

the 
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the  Study  of  Geography  ^  who  do  not  underftand 
thefe  Sciences,  we  fhall  here  fet  down  a  few  Propo-^ 
fitions  from  them,  fuch  as  we  think  moft  neceflary  ; 
that  the  Reader  may  proceed  the  more  readUy  with- 
out Interruption  in  his  Study.  Tho',  by  the.  way^ 
we  da  not  at  all  encourage  that  bad'Cuftom  fome 
young  Gentlem.en  have  got,  in  applying  themfelves 
ilnadvifedly  to  oth^r  Parts  of  Philofophy,  before 
they  have  a  competent.  Knowledge  in  Arithmetic 
and  Geometry.  The  Fault  is  very  often  in  -  their 
Matters  and  Tutors,  who  are  for  the  moft  Part  ig- 
norant of  thefe  Things  themfelves,  and  therefore 
cannot  admonifh  Youth  to  fhun  fo  pernicious  a 
Cuttom.  In  ArithmeUc  we  fuppofe  the  Reader  to 
know  the  four  common  Rules  of  Numeration,  viz^ 
jidditioriy  SubJira£Hdn^  Multiplication^  and  Divifion^ 
with  the  Golden  Rule,  or  Rule  of  Three  ;  and  there- 
fore fhall  not  treat  of  them  here.  If  any  one  under- 
ftand them  not,  he  may  learn  them  much  better 
firCm  fome  able  Teacher,  than  from  Books. 

1.  BUT  as  to  Geometry,  it  treats  of  three  forts 
oF  Magnitudes  by  which  every  thing  is  meafu- 
red  i,  viz  Lines,  Superficies,  and  Solids :  neither  can 
there  be  found  in"  Nafure  a  Body  of  any  other 
Dimenfionr. 

2.  A  L I  N  Ei  is  either  ftraigtit  or  curved  -,  and 
a  Curve  ag^in  is  either  uniform  as  circular*,  or  difli- 
milar  and  variable,  as  the  Ellipfe,  the  Conchoid, 
and  Spiral  Line. 

.  ^.  A  CIRC LE  is  ^  Space  or  plain  Super- 
ficies bounded  with  a  curve  Line,  wherein  there 
is  a  Point  from  which  all  right  Lines  drawn  to 
the  Curve  are  equal.  The  curve  Line  which  bounds 
that  Space  is  called  the  Circumference,  or  Periphery 
ijfthe  Circles  and  the  middle  Point  is  called  the 
Center  (a).  ' 

la)  Euclid  Lib.  i.  Def.  K,  IJ5, 

4.  THE 
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4.  T  H  E  Diameter  of  a  Circle  is  a  right  Line 
drawn  thro*  the  Center,  and  terminated  at  both 
ends  by  the  Periphery :  one  half  of  which  is  called 
the  Semidiameter^  or  Radius  (a). 

5.  A  N  Jrcb  is  part  of  the  Periphery  of  a 
Circle.  A  ^akrant  is  a  fourth  Part  of  the  whole 
Periphery.  What  an  Arch  wants  of  a  Quadrant  is 
called  the  Complement  of  timt  Arch  :  and  it's  DifFcr 
rence  from  aSemicircle  is  called  it^^Sup^lement  (J). 

PROBLEM. 


6.  HAVING  a  right  Line  givtn  and  a  Point 
either  in^  or  out  of  it,  to  dramtbro^  that  Point  a 
Une  perpendicular  to  the  former^  , 

LET  the  Line  given  (F%.  2.):  be  AB,  and 
tlie  Point  C :  open. the.  Compaffes  fo,  that  letting 
one  Foot  in  C,  you  may  with  the  other  cut  the 
Line  given  in  df\  then  one  Foot  being  placed 
^t  d,  with  the  other  defcribe.an  Arch,  ^%gh\  alfo 
make /the  Center,  and  witK  the  fame  Radius  de- 
feribe  another  Arch,  which  will  cut  the  former  in 
g  and  h  •,  fo  draw  the  Line  g  h  \  which  will  be  the 
Perpendicular  required.     . 

7.  TCO  divide  a  Circle  and  it's  Periphery  into  four 
equal  Parts.  Draw  a  Diameter,  ,and  from  the 
Center  raife  to  it  a  Perpendicular,  which  prolonged 
will  be  alfo  a  Diameter  •,  whereby  both  the  Circle 
and  it's  Periphery  will  be  divided  into  four  equal 
Parts  (c). 

8 .  TO  divide  the  Periphery  of  a  Circle  into  Degrees. 
A  Degree  is  the  360th  Part  of  the  Circumference. 
Mathematicians  always  divide  the  Periphery  into 

{/i)  Euclid  Lib.  I.  Def.  17.  •  (/)  Ibid.  Pr$p.  4.  Ldh,  iv.    • 

lb)  lb.  Prop,  II,  12.  LiS.  \. 

VOL.  I.  C  fo 
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fo  many  equal  Parts  (J) ;  and  each  of  thefe  Parts 
into  60  fmaller  Divifions,  called  firjt  Minutes  \ 
aifo  each  Minute  into  60  Seconds,  i^c.  commonly 
writ  thus,  3  de^.  2.  min.  5  fee.  that  is,  3  Degrees, 
2  Minutes,  5  Seconds.  Hence  the  Quadrant  con- 
taineth  90  Degr.  the  Semicircle  180,  and  the  fixth 
Part  of  a  Circle  60  Degrees, 

THEREFORE  to  folve  this  Problem,  di- 
vide the  Periphery  into  Quadrants,  then  take  off 
the  Semidiameter,  and  with  it's  Length  cut  an 
Arch  from  the  Periphery  (^),  which  will  be  equal 
to  60  Degr.  fo  there  remains  in  the  fame  Qua- 
drant 30  Degr.  which  being  bife6ted  you  will  have 
1 5  Degr.  this  again  mechanically  trifefted  will  give 
5  Degr.  which  divided  into  five  equal  Parts  make 
fo  many  Degrees,  Q^^  E.  F.  But  this  is  done  more 
artificially  by  mathematical  Inftruments  (/). 

g.  ^O  find  the  Area  of  a  ^adr angle ^  or  a  Space 
contained  in  a  Figure  of  four  Sides ^  and  four  Right 
Angles.  Multiply  one  fide  by  the  other,  and  the 
Product  is  the  Area.  It  is  to  be  obferved  that 
Lines  are  meafured  by  Lines,  and  Superficies,  by 
Meafures  that  are  Superficies,  or  Squares  ;  alfo  the 
Contents  of  folid  Bodies,  which  have  their  Dimen- 
fions,  are  computed  in  folid  Meafure,  or  fo  many 
Cubes.  Thus  wc  meafure  the  Sides  of  a  Houfe 
by  a  lineaj  Foot,    the  Floors  and  Wainfcot  by  a 

{d)  This  Diviiion  of  a  Circle  from  the  fame  Point  lay  on  the 

into  360  Parts,  or  Degrees,  is  Chord  of  two  Degr.  fo  of  three 

becaufe  that  number  can  be  di-  Degr.  l^c.  'till  you  come  to  90 

vidcd  into  more  Aliquot  Parts,  Degr.  then  begin  again  as  before, 

than    any    other    convenient  'till  the  whole  Periphery  is  di- 

. Number,  tfiz.  into  2,  3,  4,  5,  vided.    By  this  means  you  will 

6,  8  and  9  Parts.  avoid  the  Error*  which  may  a- 

(e)  Euclid.  Prop,  1 5 .  Lib.  iv.  rife  from  the  intermediate  Di- 

(/)   By  a  Line  of  Chords  vifions;  and  tho'  thefe  Errors 

truly  divided ;  thus,  from  any  fingly  confidered  arc  very  fmall. 

Point  in  the  Periphery  lay  on  yet  in  fo  many  Degr.  they  will 

the  Chord  of  one  Degr.  then  produce  one  stty  fenfible. 

2  fquarc 
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fquare  Foot,  and  the  Space  it  enclofeth,   confider* 
ed  as  a  Solid,  by  a  cubical  Foot. 

10.  HAVING  the  Diameter  or  Semidiameter  of 
a  Circle^  to  find  the  Periphery  in  the  fame  Meafure  : 
and  confverjly^  having  the  Periphery  given  y  to  find  the 
Diameter  as  near  as  poJftble{g)i  The  Solution  of 
this  Problem  depends  upon  the  determined  Pro- 
portion of  the  Diameter  to  the  Periphery,  which  is 
nearly  as  7  to  22  •,  as  is  demonftrated  by  Archi-* 
medes ;  or  more  accurately,  as  iooooggoggo  is  to 
31415926535  (i&).  For  Example,  let  the  Dia- 
meter be  12  Foot ;  by  the  Golden  Rule,  as  7  is  to 
22  :  fo  is  12  to  the  Periphery  of  the  Circle  -,  or  if 
you  ufe  the  other  Proportion  it  will  be  much  the 
fame. 

BUT  if  the  Periphery  be  given^  and  the  Dia- 
meter be  required,  fay  5  as  22  is  to  7,  or  as 
3 141 5926535  to  iooGooGOoo(:>^  fo  is  the  Peri- 
phery given  to  the  Diameter  required. 

11.  THE  Diameter  and  Periphery  of  a  Circle^ 
or  either  oftbem^  being  given  in  Milet  or  Feet^  to  find 

(g )  See  Tacquef^  fclefi  The*  who  carried  his  Calculation  to 

oreins  o^  Archimedes ,  Prop.  5.  35  places  of  Decimal  Fraftions. 

{b)  Tho'  it  be  well  known  Or  if  he  would  Hill  be  mora 

that  the  Periphery  of  a  Circle  nice  and  curious,  he  may  have 

b  incommenfurable  to  the  Dia-  recourfe   to    Mr  A^r.  Sbarp^s 

meter,  yet  either  of  thefe  Pro»  Calculation,  to  double  theNum- 

portions  will  ferve  well  enough  bet  of  Vdu  CetikrCz  Fraftions. 

for  common  Ufe.    But  no  Pro-  By  which  Exadlnefs,  the  Cir- 

portion  in  iinall  Numbers  is  fo  cumfercnce  of  the  Terraqueous 

exaft  as  that  of  Andrew  Me-  Globe,   may  be  computed  to  a 

tiiUi  viz.  of  1 1 3  to  3  5  5, 'which  a  Degree  lefs  than  the  Breadth 

is  found  not  to  differ  from  the  of  a  Grain  of  Sand:  yea,  mofe 

Truth  above  ,600*1600'    ^"^  ^^*n  t*^*s,  the  nuipbcr  of  the 

if  the  Reader  deiireth  the  niceft  Grains  of  Sand,  that  would  be 

Computation  of  the  Proportion  colitained  in  a  Space  as  big  aa 

of  the  Diameter  of  a  Circle  to,  the  Sphere  of  the  Fixt  Stars, 

the  Circumference  (altho'  that  might  be  truly  computed  by 

t)£ Matius  comti  very  near),  let  this  means.  Vid.  Matb.  liable t 

him  have  recourfe  to  the  labo-  printed  for  Mr  Mount,  pag« 

/i«as  Cakuks  of  Van  dukn,  53>  Uq. 
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the  Area  of  that  Circle  infquare  Miles ^  orfquare  Feet. 
Multiply  one  half  of  the  Periphery  into  the  Semi- 
diameter,  and  the  Produd  will  be  the  Area  requir- 
ed (i) :  but  if  you  have  only  one  of  them  given, 
you  may  find  the  other  by  the  laft  Problem :  Or  it 
may  be  done  without  it  (k). 

12,  ^H  E  Diameter y  or  Semidiameter^  of  a  Globe 
leingffven\  to  find  it* s  Superficies  in  Square^  or  it*s 
Solt£ty  in  Cubic  Meafure. 

A  Globe  is  a  round  folid  Body,  having  a  certain 
Point  in  the  Center  of  it,  fi-om  whence  all  right 
Lines  drawn  to  the  Surface  are  equal :  and  a  Line 
drawn  thro*  this  Point  is  the  Diameter,  about 
which  if  the  Globe  be  revolved  it  is  called  it's 
Axis(/).  Moreover  if  a  Globe  be  cut  any  how 
by  a  right  Line,  the  Sedion  is  a  Circle  ;  if  thro* 
the  Center  the  Circle  will  have  the  fame  Diameter 
as  the  Globe  itfelf -,  and  fuch  are  called  the  greater 
Circles  of  the  Sphere  or  Globe,  and  the  reft  lefler 
Circles.  To  folve  the  Problem  (m)  :  By  the  tenth 
Article^  find  the  Periphery ;  then  multiply  the  Di- 
ameter into  this  Periphery,  and  the  Produdt  will  be 
theSuperficies  of  the  Globe  in  fquare  Meafure,  which 
multiplied  into  the  i  of  the  Diameter,  will  produce 
the  Solidity  of  the  Globe  in  cubic  Meafure. 

(j)  As  is  demonftrated    by  j  j  I  r 

Archimedes^  Prop*    i.  De  Di* 1-  — 1-  — -.^ 

menjione  Circuit,  3  5  7  9 

[k)  By  faying,  as  the  Square  i  i  i  i 

of  I   (which  is  i)  b  to  7^54  —  -I-  —  .— .  —  J-* — 
^he  Area  of  a  Circle  whofc  •  1 1     '     ^3  ^5    *     '7 

Diameter  is  i )  fo  is  the  Square  j  j 

of  any  other  Diameter  to  it's  i— .  —  -U  — ,  See. 
Area;  By  Prop.  2.  Lih.  il  of  I9    '     21 

EucliJ.    The  ftmous  M.  Leib-        (I)  Euclid.  Lib.  n.  Def.  14, 

nitz  has  demonftrated  that  if  1$,  16,  17. 
the  Diameter  of  a  Circle  be  i|        \m)  See  this  demonftrated  in 

the  true  Area  wiU  be--  —    ^^.^^^^^^  ^^^^^  t  oi Prop. 

2^4.  md  that  of  P/'^.  28. 

13. -rf 
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i^.  A  RIGHT  angled  Triangle  batb  two  fides 
ferpendicular  to  each  other  (or  nuke  an  Angle  of 
^o  Degr.)  which  two  fides  are  called  the  Catbeti^ 
or  Perpendiculars,  and  the  third  fide  the  H'^po^ 
tenufe. 

THE  Meafure  of  an  Angle  is  the  Length  of 
an  Arch  defcribed  from  the  angular  Point  as  a 
Center:  that  is,  as  many  Degrees  as  the  Arch  be- 
tween the  Legs  of  the  Angle  doth  contain;  fo 
many  Degrees  the  Angle  is  faid  to  be  of.  Thus  a 
right  Angle  is  90  Degr.  becaufe  the  Arch  to  de- 
fcribed is  a  Quadrant. 

THE  right  Sine  of  an  Arch  is  a  right  Line 
drawn  from  the  one  end  of  the  Arch  perpendicular  to 
the  Diameter,  which  pafleth  thro'  the  other  end  («). 

THE.  Tangent  of  an  Arch  is  a  right  Line  which 
touches  the  Arch  at  one  end,  and  is  bounded  at 
the  other  with  a  Line  drawr*  t:hro*  the  Center,  and 
the  other  end  of  the  Arch  \  which  Lme  is  called 
the  Secant  of  that  Arch. 

M  O  R  E  O  V  E  R,  the  Sine^  Tangent^  and  Secant^ 
of  an  Angle,  are  the  fame  of  the  Arch  which 
meafureth  the  Angle. 

(n)  Mr  Wkifion  in  his  Notes  A  B  D,  the  Square  o/ABis  e- 

upon  TacquiJ^s  EucUd^  has  neat-  qual t$  the  Square  ^  AD  and 

ly  explained  the  Origin  of  Sin^s,  BD.     Therefore  let  the  Semi' 

T^gents,  and  Secants.  CoroU.  diameter  AB  be  fquared^  and 

to  t]&  47^'*  frofi.  Lik.  i.  which  from  that  Square  fubftra^  the 

wc  Ihall  here  tranfcribe.     l,et  Square  of  Bu:  The  Remainder 

AC  the  Semi^iameter  of  a  Circle  to  fit  be  the  Square  of  AD  9r 

(Fig.  y)  be  \f  100.000  Farts^  xfthe  Co-fine  B  F  equal  to  it: 

and  tU  Angle  BADof^o  Deg»  out  of  which  extra ff  the  fquare 

hecaufe  the  Chord  or  Subtenfe  of  Root,    and  you  will  have  the 

60  Degr*  is  equal  to  AC  the  Line  BF  or  AD,    Then  by  this 

SemidiamAter  {by  Prof,  i  J.  lib*  Analogy  i^j  A  B  :  B  D  : :  A  E : 

hr.  Euclid)  BD  the  Sine  of  30  CEorAD  :  BD  : :  AC  :  CE, 

Degrees  fiall  be  equal  to  one  fo  you  have  the  Tangent  CK. 

half  the  Semdiameter,    or  -J  And  if  the  Square  of  \Q  be  ad' 

A  C ;  and  therefore  Jhall  con-  ded  to  the  Square  of  CE,  the 

fain  5ox>oo  Parts.    But  now  Rvot  of  the  Sum  being  extruded 

in    the   right  -  angled  Triangle  will  be  the  Secant  A  E.  ^  E.  /. 

C  3  IT 
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I T  is  alfo  neceflaty  to  be  known  that  Tables 
have  been  calculated  by  the  great  Laboiir  and  In^ 
duftry  of  fome  Mathematicians,  in  which  the  Dia^ 
meter  being  taken  for  1 90000,  fcf^,  the  Sines^ 
Tangents,  and  Secants,  are  found  out  in  proporr 
tional  Numbers ;  as  of  2  Degr.  10  Degr;  20  Degr. 
g2  Mjin.  ^c^  Thefe  Tables  are  called  mathemar 
tical  Canons^  and  are  of  extraordinary  ule  in  all 
mathematical  and  phyfical  Sciences ;  wherefgre  I 
^m  willing  to  give  fome  Hints  of  thefe  things 
to  the  young  Geographer.  But  becaufe  fpherical 
Triangles  have  fome  Difficulty  in  their  manage 
pient,  and  regard  none  but  thofe  who  defire  to 
be  deeper  fkilled  in  this  Science,  we  fhall  pafs  them 
by ;  and  only  treat  of  right-angled  Triangles,  th? 
jneafuring  of  which  is  as  eafy  as  necelTary. 

^wo  THEOREMS, 

14.  THE  three  Angles  of  ever ^  Triangle^  taken 
together^  are  equal  to  tit^o  right  Angles^  or  180  Degr, 
and  therefore  the  two  acute  Angle$  of  a  right;  angle<;l 
Triangle  make  exaftly  90  Degr,  {0).  Alfo  if  a 
tight  Line  touch  a  Circle^  and  there  be  drawn  front 
the  Point  of  Conta^  another  right  Line  to  the  Center^ 
that  Line  makes  a  right  Angle  with  the  Tangent  (/)). 

15.  T  H  E  moft  necefTary  Problems  are  thefe. 

I.  THE  H'jpotenufe  and  one  fide  of  a  right  angled 
Triangle  being  given j  to  find  either  of  the  acute  Angles. 
Say  by  the  Golden  Rule ;  As  the  given  Hypote- 
nufe  is  to  the  given  fide :  fo  is  the  Radius  1 00000 
(which  Number  is  afTumed  equal  to  the  Semidiar 
iiieter  in  the  Tables)  to  the  Sine  of  the  oppofite 
Angle;    which  Sine  ^being  found  in  the  Tables 

{0)  EucU^.  Prop.  3?.  Zr/f  i.  (/)  Bid,  Prop,  1 8.  Lib.  iii. 

.  will 
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will  Ihew  the  Quantity  of  the  Arch  or  Angle  op- 
polite  to  the  Sfle  given ;  and  the  other  Angle  is 
the  Complement  of  that  now  found,  to  90  Degr, 

II.  0  NE  fide  and  the  acute  Angle  next  it  being 
given  J  to  find  the  Hjpotenufe.  Say  as  before  ;  A,s 
the  Sine  of  the  Complement  of  the  given  Angle  h 
to  the  Radius  idooooo  :  fo  is  the  Side  given  to  tl^e 
Hypotenufe  fought, 

III.  HAVING  two  Sides  given^  to  find  eitber  of 
the  acute  Angles.  Say,  As  either  of  die  Sides  is  to 
the  other,  fo  is  the  Radius  1 00000  to  the  Tangent 
of  the  Angle  adjacent  to  the  Side  firft  aiTumed.  *  \ 

IV.  HAVING  the  Hjpotenufe  and  one  acute 
Angle  given y  to  find  eitber  of  the  Sides :  Say,  As  the 
Radius  1 00000  is  to  the  Sine  of  the  Angle  op- 
pofite  to  the  Side  required :  So  is  the  given  Hy- 
potenufe to  that  Side.  ; 

Of  Divers  Meafures. 

BECAUSE  the  ufe  of  Meafures  is  frequent 
in  Geography,  and  fince  divers  Nations  ufe  dif- 
ferent Meafures,  'tis  proper  to  premife  fomewhat 
concerning  them  ;  partly  that  the  Reader  may  the 
better  underftand  the  Writings  of  the  antient  Geo^ 
graphers  and  Hiftorians  •,  and  partly  that  he  may 
compare  together  thofe  in  ufe  at  this  Day. 

THE  Length  of  z.  Foot  is  almoft  univerfally 
made  ufe  of,  tho*  a  Foot  in  one  Place  differs 
from  that  in  another.  Mathematicians  frequent- 
ly meafure  by  the  Rhinland  Foot  of  SnelJius^  wfiich 
he  proves  to  be  equal  to  the  old  Roman  Fbor. 
And  becaufe  Snellius  was  very  diligent  and  accu'^ 
rate  in  meafuring  the  Earth,   that  Rhinland  Foot 

C  4  of 
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x£  his  is  defervedly  taken  as  a  Standard  for  all  o- 
thcr  Meafures  ( j).     See  half  it's  Length,  -Fig.  i . 

A  PERC H  or  Pole  ought  to  confift  of  ten 
fuch  Feet.  But  the  Surveyors  in  Holland  make  1 2 
Feet  a  Rbinland  Perch,  and  in  Germany  they  com- 

}>ute  16;  which  is  very  incommodious  in  Calcu- 
atton.  Snellius  makes  the  Holland  Mile  equal  to 
1500  Rbinland  Ftrchts  (each  Perch  being  12  Foot) 
or  1 800  Rbinland  Feet^ 

T  H  E  S  E  two  Meafures,  a  Perch  and  a  Mile, 
arife  from  the  repetition  of  a  Foot  j  but  a  Palm, 
an  /«r^,  and  a  Barley-Corn  (which  are  fometimes 
ufed  in  Holland)  proceed  from  it*s  Divifion.  An 
Inch  is  the  twelfth  Part  of  a  Foot.  A  Palm  is 
4  Inches.  A  Barley-Corn  is  the  fourth  Part  of  an 
Inch.  However  it  would  be  much  better  to 
divide  the  Foot  into  10  Inches,  and  the  Inch  into 
10  Subdivifions  or  Seconds,  6?r. 

THESE  are  the  Meafures  now  made  ufe  of 
by  the  Dutch  in  Geography.  It  remains  that  fome 
others  be  alfo  taken  Notice  of-,  viz.  thofe  of  the 
anticnts,  whether  Greeks^  Romans^  PerftanSy  Mgyp- 
tiam\  and  thofe  alfo  of  later  Times  as  of  the 
7«rfc,  PolanderSy  Germans^  MofcoviUs^  lialianSy 
Spaniards^  French^  and  En^ijh. 


{q)  Bccaufe  the  Knowledge 
of  an  Englijh,  French,  and  Rbin- 
i^mdijh  Foot  will  be  of  ufe  in 
what  follows,  we  will  here  give 
their  Proportions ;  to  which  we 
Ihall  add  the  Meafure  of  the  old 
Reman  Foot,   taken  froQi  Dr 


Bernards  Treati/e  of  Weights 
and  Meafures^  where  he  moft 
learnedly  confutes  the  great  Er- 
ror of  Snellius  in  this  Nfatwr. 

If  an  Englijh  Foot  be  divided 
into  1000  Parts,  vcAifrencb 
Foot  into  1 440.    Then 


£  4Jrinih 
4f«  JRhinland^ 


y urines  Af- 
fendix^ 


THE 
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THE  Grecian  Sta£umy  or  Furlongs  is  fuppofed 
to  be  600  of  their  Feet,  which  make  625  Roman^ 
or  Rbinlandy  Feet ;  their  Foot  being  a  little  lar^r 
than  the  Roman. 

AGERMJN  MU  (15  of  which  Gepgm* 
phers  allow  to  a  Degree)  contams  22800  Rbinland 
Feet,  and  is  accounted  4000  Paces,  or  32  Fur- 
longs. It  is  in  Proportion  to  the  Rbinland  Mile, 
as  19  to  15. 

THE  Italian  or  Roman  Mile  is  looo  Paces, 
which  is  equal  to  4000  Rbinland  Feet.  Note^  The 
Romans  ufed  to  call  their  Mile  Lapis^  becaufe  a 
Stone  was  erefted  at  the  end  of  every  Mile  5  e^- 
cially  in  Places  adjacent  to  the  City. 

AGEOMETRICJLPaceiseKzaiYS  Feet; 
and  a  Fathom  6  Feet ;  which  is  thought  by  fomc  to 
have  been  the  Pace  of  the  Grecians. 

A  CUB  IT  h  fuppofed  to  be  a  Foot  and  a  half. 

THE  ParafangCy  or  Perftan  Mile,  is  thougjht 
to  be  30  Furlongs,  or  3000  Perjijan  Paces. 

THE  ScbcenuSy  or  ^Egyptian  Mile,  according 
to  Herodotus  J  contains  60  Furlongs,  tho*  only  40 
according  to  Pliny.  Periiaps  their  Length  diffc* 
red  in  divers  Places,  or  the  Furlongs  of  the  Au- 
thors might  be  unequal :  Or  very  likely  their  Books 
are  corrupted. 

-THE  French  League  is  in  Proportion  to  the 
Rhinlandi/b  Mile,  as  19  to  25 ;  and  the  Spanijb 
League  is  to  the  fame  Mile,  as  19  to  27* :  But 
becaufe  in  feveral  Parts  of  France  and  Spain  their 
League  is  found  to  differ,  we  cannot  be  well  aflii- 
red  of  the  Length  of  thefe  Meafures. 

THE  Englijh  Mile  is  in  Proportion  to  the 
Rhinlandi/hj  as  19  to  55^  of  as  19  to  60  (r).     But 

there 

(r)  The  Icaft  Part  o£Engii/b  and  well  diycdj  whereof  jf  hi 
Meafure  is  a  Barlev-Corn,  taken  l.ength  make  an  Inch,  t^^m  u 
Q%t  of  the  middle  of  the  Ear    in  the  following  Table. 

4f^^ 


26 
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there  are  three  forts  of  Englijh  Miles,  whereof  27k 
lof  the  longeft,  50  of  the  middle  Kind,  and  60  of 
•the  fhorteft,  make  a  Degree  or  19  Dutch  Miles, 

THE  Danijh  and  Swediflj  Mile  is  to  the  Rbtn-^ 
landijh  Mile  as  19  to  10  ;  tho*  in  fome  Places  they 
ufe  the  German  Mile. 

THE  Voreftj  or  Ruffian^  Mile  is  as  19  to  80. 

The  ^urkiflj  League  or  Mile  is  (aid  to  be  e- 
qual  to  the  Italian  Mile  j  of  which  60  make  a 
Degree. 

THE  Arahian  league  was  formerly  accounted 
the  twenty  fifth  Part  of  a  Degree,  or  19  Holland 
Miles:  but  they  now  ufe  another  of  which  ^6 
make  a  Degree. 

AHUNDRED  /«ii^»  Miles  are  thought  to 
^qual  a  Degree.  Tho'  the  Indians  con\moiAy  6^-^ 
fcribe  Diftances  by  a  Day,  or  an  Hour's  Journey* 

THE  Inhabitants  of  Cambaya  and  Guzarat^ 
life  a  Meafure  which  they  call  Cofay  of  which  30 
make  a  Degree. 

THE  Chinefe  obferve  three  Meafures  in  their 
Journies,  which  they  call  Zi,  Pu^  and  Ucban.  U  is 
the  Diftance  at.  which  a  Man's  loud  Voice  may  be 
lieard  on  a  Plain,  in  a  calm  Air  ;  which  is  accounted 
300  Geometrical  Paces.  Their  Pu  contains  10  Li's ; 

fo 


Bar.  C. 


A  table  of  Englijh  Meafure^ 


3 

Ittchis  1 

^- 

36 

12  Feet. 
36         3 

108 

Tard. 

2 
220 

180 

6oj       5 

72  j       6 

198 j    i6t 

7920 j  660 

63360 1 5280 

Vote. 

4tV 
132 

216 

Fath. 

no 

880 

594 
'23760 

Foles 

40 

320 

1 80090 

«70o. 

1056 

Furl 
8 


Mih\ 
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fo  that  20  Pi^s  make  a  Degree,  And  i  o  Pu^s  make  ^ 
an  Ucbauy  or  30000  Paces  •,  which  they  account  a  ; 
day's  Journey.  ' 

Note^  A  Square  RMnland  Mile  confifts  of  Square 
fe^t,  and  ^  Cubic  Mile  of  Cubic  Feet.  Alfo  a 
Mile  multiplyed  into  itfelf makes  a  Square  Mile; 
and  that  again  by  a  Mile  makes  a  Cubic  Mile. 
The  fame  is  to  be  und^ood  of  a  Square  and 
Cubic  Foot, 


S  E  C  T,    II. 

Containing  fome  general  and  abfoluie  Properties 
of  the  Earth,  in  five  Chapters. 

CHAR     III, 

Of  the  Figure  of  the  Earth. 

TH  E  firft  and  nobleft  Property  of  the  Earth 
(as  exceeding  the  reft  in  being  more  ufeful  and 
neceflary)  is  it*s  Figure ;  without  the  Knowledge 
of  which  there  can  be  nothing  well  underilood  or 
demonftrated  in  this  Science  \  and  all  the  following 
Propofitions  almoft  entirely  depend  on,  or  imme- 
diately flow,  from  this ;  which  for  th^t  Reafon 
ought  to  be  firft  txeatefl  of. 

THERE  have  been,  and  are  to  this  Day,  le- 
veral  Opinions  about  the  Figure  of  the  Earth ;  for 
the  Vulgar  that  underftand  not  Gepgraphy,  imagine 
it  to  be  extended  into  a  vaft  Plain  bounded  with  a 
Circular  Line ;  except  where  Mountains  and  Val- 
lies  interpofe.  Of  this  ftrange  Opinion  was  LaSian^ 
tius  and  others  of  the  Fathers,  who  ftrenupufly  ar- 
gued that  the  Earth  was  extended  infinitely  down- 

W^ds, 
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wards^  and  eftablifhed  upon  ieveral  Foundations  {a). 
This  they  yfttt  inclined  to  think  from  fome  Places 
of  Scripture  which  they  either  ill  underftood  or 
wroi^  interpreted.  Heraclitus^  that  ancient  Philo- 
fi^her,  is  laid  to  have  been  of  their  Opinion :  tho* 
cithers  fay,  he  fuppofed  the  Earth  to  be  in  the  Shape 
of  a  Skiff  or  Canooj  vtry  much  hollowed.  But 
what  is  more  ftrange  Francis  Patricius  (a  modern 
Thilofopher  of  no  fmall  Repute  in  the  laft  Age) 
firenuoufly  endeavoured  to  prove,  that  the  Earth 
was  horizontally  ftretched  out  and  plain  under  Foot. 
Anaximander  is  faid  by  Peucerus  to  have  fuppofed 
the  Earth  like  a  Cylinder  •,  tho*  that  is  not  fo  pro- 
bable, becaufe  he  tried  to  meafure  it,  and  alfo  in- 
vented a  fort  of  a  Dial  at  Lacedamon^  upon  which 
fbt  Top  of  the  Gnomon  by  it's  Shadow  marked  out 
the  Days  of  the  Equinoxes,  and  Solfticts :  which 
fiiewed  him  to  have  been  tolerably  (killed  in  AJtro- 
mmyy  confidering  the  Time  he  livpd  in.  Leucippus 
alfb  thought  the  Earth  to  be  in  the  Shape  of  a  Drum. 
Thdc  with  a, great  niany  otherabfurd  Opinions,  are 
by  Ariftotle  and  others  attributed  to  the  Antients :  of 
yirbxch  fct  Ariftoile  Lib.  ii.  Cai>;  13.  de  CceW.  -  » 
BUT  the  true  and  undoubted  Opinion,  which 
is  defended  by  all  Mathematicians,  and  almoft  all 
Philofophers,  is.  That  the  Earth  is  of  a  lobular 
or  foherical  Figure  (b). 

THE 

{a)  See  LaBanttus  Li&.  iii.  Honour  and  Admiration  in  It; 

Chaf.z^.niiSiJuguftinLibtfi,  that   the  true  Figure   of  the 

Xibapu  9.  Di  CivU.  Dei.   They  Earth  which  Men  have  inha- 

thought  their  Opinion  was  &-  biced   for   fo   many   thoufand 

Toared  by  the  Pfalmift*  PfaL  Years,  is  but  now  begun  to  be 

apdv.  2.  and  cxxxvi.  6.  known  a  few  Years  ago.    For 

(i)  Among  the  many  excel-  that  which  all  Men  thought  t,o 

lent  and  wonderfnl  Inventions  be  globular  and  truly  fpherical, 

of  the  modern   Philofc^ers,  is  now  found  to  imitate  rather 

this  here  is  not  certainly  in  the  an  oval  Figure,  or  ^at  of  an 

Ul  Place>  nor  hath  the  leaft  EUipfis  rev<dved  about  it's  IcfTer 

Axis: 
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Axis:  So  that  thofe  Diameters 
are  longeft  which  come  neareft 
the  Equator,  and  Icflcn  as  they 
become  more  remote,  but  the 
feaft  Diameter  of  all  is.  die  Axis 
which  joinech  the  two  Poles* 
The  Thing  will  perhaps  be  bet- 
ter underftood  if  it  be  reprefen- 
ted  by  a  Figure. 

Let  apfp  (Ftg.  4.)  be  a  cir- 
cular Se£iion  of  the  Earth  made 
hy  the  Meridian,  fuch  as  it  was 
thought  to  be  formerly  and  pp 
die  Axis  or  Diameter  joining 
the  Poles,  and  0  q  the  Diameter 
of  the  Equator:  then  the  oval 
LinciEPQjP,  defcribed  upon 
the  Diameters  &  Q^  and  P  P, 
will  reprefent  the  Se£lion  or 
true  Meridian  Line,  which  icx 
Diiftindkm  fake  is  made  here  to 
differ  more  from  a  Circle  than 
it  really  ought  to  do;  but  in 
truth,  the  Proportion  is  as  692 


dies,  25  iefs  in'  Countries  ap- ' 
proaching  the  Equator  than  in 
Places  near  either  Pole.  The 
two  famous*  Philof(^hen  New 
ion  and  Huygens  being  cxeifidi 
by  the  Novelty  of  the  Things 
and  feacrhing  more  narrowly  in* 
to  the  Caufe  of  it,  found  therdbf 
that  the  Earth  muft  have  ibme 
other  Figure  than  what  was 
known ;  and  alfo  demonttrated 
that  this  Diminution  of  We^iPtt 
doth  naturally  arife  from  the 
Rotation  of  the  Earth  rocmd  i^a 
Axis;  which  Roution,  accoi4> 
ing  to  the  Laws  of  ciroilar  Kfo- 
tion,  repels  all  heavy  Bodiei 
from  the  Axis  of  Modon:  ib 
that  this  Motion  being  fwiftcr 
under  the  Equator  dian  in  Patts 
more  remote,  the  Weight  of 
Bodies  muft  alfo  be  much  %e& 
there  than  nearer  the  Pdes. 
Therefore  the  Parts  of  the  (>• 


to  689.    So  that  the  Line  CQ^  cean  under  the  Eqnator  being 
meafuiiag  the  Altitude  of  the    made  lighter,  and  according  to 


Earth  at  the  Equator,  exceeds 
CP  the  Altitude  at  the  Pole 
8c20o  Fans  Fcet^  or  about  17 
MUes. 

This  ASiir  is  well  worthy  to 
be  traced  to  it^s  Original,  and  to 
be  backed  by  a  Demonftradon, 
fo&r  as  our  Purpofe  will  permit. 
Sei  the  Hiftory  of  the  Royal  A- 
saditny  ofSdemes  by  du  HameL 
Pag.  1 10, 1 56,  206.  Alfo  Hifi. 
dt  t  Acad,  Roy,  1 700,  1 70 1 . 

ThcFtineb  made  an  Experi- 
ment about  forty  Years  ag<s 
ihewing  that  a  Pendulum  (which 
is  a  well  known  Inftrum^nt  Ibr 
meafuring  of  Time)  vibrates  fo 
much  the  flower,  by  hdwmuch 
the  nearer  it  is  brought  to  the 
Equator:  that  is,  the  Gnavity, 
or  Celerity  of  Defccnt  of  the 
fcodttlam,  and  of  all  other  Bo- 


the  Nature  of  all  Fluids,  preffid 
and  forced  on  either  £de  by  tiK 
Waters  nearer  the  Poles,  thqr 
muft  be  raifed  up  to  a  greater 
Height,  that  fo  they  mzy  betcer 
fupport  and  balance  the  greater 
Weight  of  the  contiguous  Wa- 
ters. Which  mutual  Libradoa 
is  demonftrated  upon  Suppo&> 
tion  of  that  Inequality  of  tlie 
Diameters  which  we  mentionel 
above.  The  Figure  of  the  Sea 
being  refembled  by  the  Lands 
adjacent,  whichare every  where 
raifed  above  the  Sea,  theafore- 
faid  Form  muft  be  attributed  to 
the  whole  terraqueous  Globe. 
They  that  wouM  be  more  fully 
Informed  in  this  Matter  mtf 
<xiTikXt  l^wfcn*s  Priucipia  Iji^ 
m.  Prop.  19.  Of  HuygnCtTrts^ 
tifi  of  tie  Caufe  rf Gravity. 

The 
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*  THE  Arguments  indeed  which  Authors  offer 
to  confirm  the  Truth  of  this,  are  handled  fo  obfcure- 
ly  and  confiifedly,  that  they  are  ahnoft  infufficicnt 
to  convince  the  ftrenuous  and  obftinate  Defenders  of 
the  contrary  Opinion.  We  (hall  therefore  as  much 
as  is  poflible,  clear  up  and  examine  thefe  Argu- 
ments ;  that  the  Reader  may  have  a  diftinft  Know- 
ledge of  them,  and  know  the  better  how  to  ufe  them. 
W  E  fliall  not  here  take  notice  of  fuch  Reafons 
as  are  of  lefs  Weight,  and  at  beftx)nly  probable,  or 
perhaps  fophiftical.  Such  as,  i.  A  fpherical  Fi- 
gure is  the  moft:  capacious ;  and  therefore  the  Earth 
ought  to  have  fuch  a  Figure*  2.  All  the  Parts  of 
the  Earth  tend  to  the  fame  Center ;  therefore  all  thefe 


The  (amc  Inequality  of  Dia- 
meter is  alfo  found  in  the  Pla- 
net 7i^//^,  by  theObfcrvations 
of  wofe  excellent  Aftronomers 
Cellini  and  Flamftead,  and  that 
much  more  than  in  our  Earth ; 
becaufe  the  diurnal  Rotation  of 
that  Planet  is  more  than  twice 
as  fwift  as  the  Rotation  of  the 
Earth:  which  plainly  proves, 
that  the  Ditference  arifes  from 
no  other  Caufe  than  the  circu- 
lar Metion. 

Jurin^s  appendix. 

Dr  Derbam  (in  his  Ph^co- 
fbeol.  Bil  C  i.NotC/»)doth  not 
ieem  to  entertain  any  doubts 
concerning  the  terraqueous 
Globe*  and  the  other  Planets, 
being  of  a  prolate  fpheroidal  Fi- 
gure; but  he  faith.  That  altho* 
he  hath  often  viewed  Jupiter^ 
.and  other  Planets,  with  very 
goodGlaiTes,  which  he  hath  of 
72  feet,  and  the  Royal  Society's 
Glafa  of  above  120  feet,  yet  he 
npver  could  perceive  them  to  be 
•tberwife  than  perfcdly  globu- 


lar. And  he  thinks  it  next  to 
impoilible,  to  take  an  exadl  mea- 
fure  of  the  Polar  and  .Equatorial 
Diameters,  by  reafon  of  the 
Smallnefs  of  their  apparent  Dia- 
meters in  a  Micrometer,  and 
their  Motion  all  the  time  of  mea* 
Turing  them. 

And  as  to  the  Variation  of  the 
VihxztXoiiBol Pendulums t  under 
the  Line,  and  in  the  Northern 
and  Southern  Latitudes,  he  hath 
no  doubt,  but  different  Diftanca 
from  the  £arth*s  Center,  may 
caufe  difierent  Vibrations;  but 
yet  he  (hews,  from  good  Expe- 
riments he  made  with  Pendu- 
lums in  the  Air-Pump,  that 
thofe  Alterations  might,  in  fomc 
mcafure,  be  from  the  Rarity 
and  Denfity  of  the  Air,  in  the 
diFerent  Zones.  And  I  may  add 
to  Dr  Derbanis  Expmmenti^ 
the  Lengthening  of  Iron  Rods 
by  Heat,  and  their  Shortenmg 
by  Colds  which  I  have  foaQd 
to  be  very  confiderable,  by  ve» 
lyczaflExpcrinaenti. 

Para 


/ 
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Parts  ought  to  make  up  a  globular  Figure,  3.  When 
at  the  firft  Creation  the  Waters  were  confufedly 
mixed  with  the  Earth,  it  was  then  without  doubt 
moift  and  foft  \  but  the  Figure  of  all  moift  and  li- 
quid Bodies  is  fpherical :  and  fo  ought  the  Earth  to 
remain  after  the  feparation  of  the  moift  Parts  from 
the  dry. 

I  S  A  Y,  neglecting  thefe  and  fuch  like  Argu- 
ments, let  us  look  out  for  better;  which  are  of  three 
kinds.  Of  the  firft  there  is  only  one  deduced  a  priori^ 
as  they  call  it :  thofe  of  the  other  two  kinds  are  de- 
monftrated  a  pojleriori  •,  or  from  Celeftial  or  Ter- 
reftrial  Obfervations  and  Appearances. 

THE  firft  Argument  is  taken  from  the  Nature  of 
Water,  and  borrowed  either  from  Arijtotle  or  Arcbi- 
medes,  Ariftotle  in  his  fecond  Book  de  Caloy  chap.  5th, 
propofes  it  as  his  own,  after  this  manner,  (tho*  it  is 
likely  he  borrowed  it  from  fome  PhiloTopher  before 
him).  If  we  take  it  for  granted  (fays  he)  that  Wa- 
ter of  it's  own  Nature  tends  always  down  to  the 
moft  concave  or  loweft  Place ;  it  will  neceffarily 
follow,  that  the  Superficies  of  the  Water  is  round 
or  fpherical  •,  but  that  Place  is  moft  concave  that  is 
neareft  the  Center  of  the  Earth,  therefore  let  there 
be  drawn  from  the  Center  a  two  right  Lines  a^  and 
Ay  ;  and  from  3  to  >  the  Line  ^y  ;  to  which  from 
A  let  fall  the  Perpendicular  as.  (c)  It  is  plain  the 
Line  aJ"  (Fig.  5.)  is  lefs  than  a^  or  <*>,  and  there- 
fore the  Place  <^  is  lower  and  more  concave  then  P  or 
y  ;  therefore  the  Water  muft  flow  downwards  from 
p  and  y  *till  the  Lines  a/3,  aj.,  and  aJ"  are  equal, 
that  is,  'till  AcT  becomes  Ai  equal  to  a/3,  and  ^t^  ; 
hence  ^,  g,  and  y  being  in  the  Periphery  of  the  fame 
Circle,  muft  make  the  true  Superficies  of  the  Wa* 
tcr  of  a  round  Figure. 

THIS 
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THIS  is  Ariftotlis  Demonftration,  in  which, 
befides  the  Incoherency  of  it,  which  might  be  eafi- 
ly  amended,  I  obferve  thefe  greater  Errors,  i.  Hq 
iuppoleth  the  Univerfe  to  have  a  certain  Center. 
2.  That  Places  are  higher  or  lower  in  refpeft  to 
that  Center.  Now  he  who  denies  the  (pherical  Fi- 
gure of  the  Earth,  will  perhaps  grant  neither  of  theife 
Poflailata:  Tho*  the  Univerfe  may  be  eafily 
proved  to  have  a  Center,  becaufe  the  apparent  Mo^ 
don  of  the  fixed  Stars  obligeth  us  to  fuppofe  that 
they  themfelves  either  revolve  by  a  diurnal  Motion, 
or  that  the  Earth  is  turned  about  it's  Center.  If  the 
Stars  be  really  moved,  then  the  Point  about  which 
they  will  revolve  will  certainly  be  the  Center  of  the 
Univerfe.  If  the  Earth ;  then  the  middle  Point 
round  which  it  moves,  may,  in  the  Demoftration, 
be  taken  for  Arifiotle's  central  Point.  But  the  chief 
Difficuly  is  {h  the  fecond  Suppofition;  viz.  that 
Places  are  higher  or  lower  in  refped  of  that  Center ; 
becaufe  he  who  will  have  the  Superficies  of  the  Earth 
to  be  a  Plane,  or  fome  other  Figure,  not  round, 
will  deny  this  Suppfition,  and  fay  that  Places  appear 
higher  or  lower  in  refped  of  the  horizontal  Plane, 
perpendicular  to  which  the  Earth  is  infinitely  extend- 
ed downwards ;  or  will  perhaps  explain  the  Decli- 
vity fome  other  way :  fo  that  the  Argument  would 
not  be  conclufive  except  it  were  firft  granted  that  the 
Elevaticm  of  one  Place  above  another  is  only  in  re- 
fpeft  of  fome  Center,  about  which  the  Stars  have 
dieir  apparent  Motion.  And  tho*  tliis  were  true, 
and  all  other  Notions  of  Declivity  by  which  Water 
16  deprefied  were  confuted,  yet  it  could  fcarcely  be 
admitted  for  a  Principle ;  becaufe  it  precarioufly 
fuppofes  the  Earth  to  be  of  a  Ipheric  Figure,  which 
is  cogging  the  Queftion. 

THEREFORE  fome  prefer  Jrchtmedes's 
Demonfhution  (found  in  tkcfrft  Book  of  bis  Be  Infi- 
>d<nt$buyHumido)  which  is  indeed  more  artificial  tlun 

that 
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that  of  Arijlotle  %  yet  labours  under  the  fame  Diffi- 
culties^ in  prcvioufly  fuppofing  the  Earth  to  be  of  a 
Ipheric  Figure,  to  whofe  Center  the  preffure  of  the 
Water  is  made.  But  we  are  for  from  fuppofing  that 
the  divine  Arcbimeies  could  be  guilty  of  any  falle 
Reafoning!  No,  his  Defign  in  that  Book  was  not 
to  demonftrate  the  fpherical  Figure  of  the  Earth 
(for  then  he  had  indeed  begged  the  Queftion)  but 
only  to  explain  the  Nature  of  Water  and  other  Li- 
quids ;  in  order  to  which  he  pre-fuppofes  the  Eanh 
to  be  of  a  fpherical  Figure,  or  to  have  a  Center,  to 
which  all  heavy  Bodies  in  general  tend ;  and  this  he 
takes  as  a  Principle  before  known  and  dcmonftrated 
from  other  Phsenoipena :  So  that  I  wonder  Clavius 
did  not  obferve  this,  who,  m  his  Commentary  upon 
Joannes  de  Sacro  Bofco^  ulbs  this  Demonftration  of 
Archimedes  for  the  fpheric  Figure  of  the  Earth: 
SnelliuszMo  does  the  fame  in  his  Eratofihenes  Batavus^ 
But  it  was  Ariftotle's  Defign  in  the  Place  before  cited 
to  demonftrate  the  fpheric  Figure  of  the  Earth,  Sea, 
and  Heavens ;  wherefore  he  could  not  affume  a  Cen- 
ter to  the  Univerfe,  or  Earth,  without  being  guilty 
of  a  manifeft  Paralogifm. 

S  O  that  this  Argument  taken  from  the  Nature 
of  Water,  tho'  it  be  propofed  by  almoft  all  Authors^ 
yet  labours  under  fome  Difficulties,  which  more 
learned  Mathematicians  have  endeavoured  to  re- 
move, if  poffible.  I  have  myfelf  fpent  fome  Time 
upon  this  Matter,  and  tryed  feveral  Methods,  bilt 
could  not  bring  them  to  bear,  I  was  induced  to 
attempt  the  Thing,  becaufe  it  would  be  an  elegant 
and  unqueftionable  Demonftration  of  the  fpherical 
Figure  of  the  Earth. 

THEREFORE  wavingthis;  wefliallnow 
propofe  fome  Arguipents  ^  pofteriori^  taken  firft 
from  celeftial  Phaenomena.  Let  us  conceive  a  Sec- 
tion made  by  a  plane  or  a  meridian  Line  (which  is 
called  the  Line  of  Latitude)  topafs  thro*  aPlaCeB, 

VOL.  L  D  or 
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or  any  other  Part  of  the  Earth,  and  alfo  thro*  the 
two  Poles  M,  N  i  as  A  B  C  D.  And  fuppofe  another 
Seftion  (or  Line  of  Longitude)  {Fig.  3 . )  to  pafs  thro' 
the  fame  Point  B,  perpendicular  to  the  former,  and 
parallel  to  the  Equator ;  as  E  B  F  C.  I  fay  thefe 
two  Se6tions  or  Lines  on  the  Surface  of  the  Earth 
may  be  proved  to  be  circular.  And  it  is  a  plain 
geometrical  ?2?tf^r^«r,  that  any  Superficies  whatever, 
when  it  is  cut  with  perpendicular  Planes,  interfer- 
ing each  other  in  one  common  Line  or  Axis,  if  the 
Lines  produced  on  the  Surfece  be  circular,  the  Body 
can  be  no  other  than  fpherical. 

THEREFORE  if  we  can  prove,  that  the 
two  perpendicular  Sedions  are  circular,  which  pafs 
thro'  any  Point,  B,  taken  at  Pleafure ;  we  may  alfo 
by  the  aforefaid  Theorem  conclude  the  Superficies 
of  the  Earth  to  be  of  a  fpherical  Figure,  and  the 
Earth  itfelf  a  globular  Body. 

N  O  W  it  is  proved  from  divers  celeftial  Phaeno- 
mena.  that  a  Seftion  made  from  one  Pole  to  ano- 
ther, according  to  the  Latitude  of  the  Earth,  is  cir- 
cular. 1.  If  in  the  Line  ABCD,  a  Perfon  go 
from  any  Point,  as  B,  towards  either  Pole,  as  M, 
or  the  Star  near  it ;  he  will  find  that  by  equal  Jour- 
nies  he  will  equally  approach  nearer  the  Pole ;  which 
would  be  impoflible  if  the  Line  he  travelled  in  was 
not  circular ;  as  is  plainly  Ihewed  by  the  artificial 
terrefirial  Globe.  2.  The  Line  A  B  C  D  is  the  w^-  > 
ridian  Line,  into  which  when  the  Sun  comes  it  is 
Noon  or  Mid-Day  with  us ;  and  all  the  People  who 
inhabit  that  Line,  as  we  know  by  Experience  ;  and 
they  that  fail  in  the  7'orrid  Zone  teftify,  that  the  Sun 
at  fome  Time  of  the  Year  is  perpendicular  to  fome 
Place  in  the  Line  ABC;  for  Example,  to  P.  If 
we  take  equal  Spaces  B  Q,  P  Q^(or  any  other)  we 
Ihall  find  the  Diftance  of  the  Sun  from  the  Zenith  of 
(^,  equal  to  the  Interval,  by  which  the  Diftance  of 
the  Sun  from  the  Zenith  of  B  exceeds  the  Diftance 
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of  the  fame  from  that  of  Qj  which  could  by  no 
means  happen  if  the  Line  B  P  Q^  was  not  ckcular. 
3,  In  like  qianiier  all  the  Stars  when  they  come  to 
the  Meridian  ABC,  have  their  Diftances  from  tjie 
Zeniths  of  P,  Q^  B,  in  the  fame  Proportion  as  the 
Diftances  QJ?,  P  B,  QJB.  Moreover  when  our  Ma- 
riners fail  towards  the  South,  the  Stars  which  beforb 
were  depreifed  under  the  Horizbn,  and  could  not 
be  feen,  begin  to  appear,and  by  degrees  are  elevated 
in  proportion  to  their  Courfe.  4.  If  feveral  Places 
be  oblerved  in  the  fame  Meridian,  and  the.  Stars 
that  pafs  thro'  their  Zeniths  be  noted ;  the  Diftances 
of  thefe  Places  have. the  fame  Proportion  one  to  ano- 
ther, as  the  Diftances  of  the  meridional  Points, 
wherein  the  feveral  vertical  Stars  make  their  fbuth- 
ing. 

ALSO  to  prove  that  the  Line  of  Longitude 
E  B  F  C  is  circular,  and  that  the  Earth  rifes  into  a 
globular  Figure,  according  to  that  other  Dimenfion, 
we  need  but  obferve  that  the  Sun  and  Stars  rife  and 
fet  fooner  to  thofe  that  inhabit  eaftward  of  us,  but 
later  to  them  that  are  more  to  the  weft  -,  and  alfo 
that  the  Difference  of  Time  is  in  proportion  to  the 
Diftances  of  their  Meridians  from  ours.  Thus,  if 
we  fuppofe  two  Places  dire6tly  Eaft,  the  one  diftant 
from  us  225  Miles,  the  other  450,  twice  as  much  i 
we  fhall  find  that  in  this  laft  Place  the  Sun  rifeth  two 
Hours  fooner,  and  in  the  other  one  Hour  fooner 
than  with  us.  The  Argument  will  be  more  clear, 
if  it  bepropofed  about  the  Sun*s  approaching  the 
Meridians  of  divers  Places  \  for  their  Diftances  in 
refpe£t  of  ours  are  in  Proportion  to  the  Time  of  the 
Sun's  apparent  Motion  (or  an  Arch  of  the  Equator 
intercepted  between  our  Meridian  and  theirs)  as  is 
evident  in  Eclipfes.  Thefe  Fadts  agree  precisely  to 
the  Demonftrations  upon  the  Jrtificial  Glebe: 
which  could  not  happen  if  the  Earth  had  any  other 
Figure; 

D  1  SO 
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S  O  that  the  Earth  is  found  to  have  a  fphcrical 
Form,  both  in  Longitude  and  Latitude. 

BUT  fince  there  feems  to  be  a  Difficulty  in 
handling  the  Longitude,  all  this  may  be  proved  by 
the  Latitude  only.  ,  Fo:  it  is  manifcft,  that  the  Fi- 
gure of  the  Earth  is  fpherical,  fmce  all  the  Sedlions^ 
or  Lines  of  Latitude,  are  circular ;  and  pals  thro* 
the  fame  Point  or  Pole,  Becaufe  any  folid  Body 
whatfocver  being  cut  with  innumerable  Planes,  all 
paffingthro*  the  fame  Point;  if  the  Peripheries  of, 
thefe  Sedlions  are  circular,  the  Body  itfelf  mufl:  be 
fpherical :  as  is  known  and  allowed  by  all  Geome- 
tricians, 

THERE  is  another  Reafon  of  no  lefs  Force, 
taken  from  the  Shadow  of  the  Earth  upon  the  Face 
of  the  Moon  in  Lunar  Eclipfes.  For  fince  the  ob* 
fcured  Part  of  the  Moon,  caufed  by  the  conical  Sba^ 
dow  of  the  Earthy  feems  always  to  be  bounded  with 
a  circular  Line  -,  the  Earth  itfelf,  for  that  Reafon^ 
muft  needs  be  fpherical  (J).  Becaufe  it  is  manifefl 
from  Optics  that  a  folid  Body  being  every  way  op* 
pofed  to  the  Sun  ;  if  the  Shadow  be  always  conical^ 
the  Body  itfelf  is  fplierical. 

IF  thefe  Arguments  are  not  fuificient,  we  might 
produce  a  great  many  more,  from  the  confideration 
of  the  Earth  itfelf,  which  perfedly  prove  the  Earth^s- 
Rotundity:  fuch  as  thefe  i 

( d)  Tacquet  (in  his  Aftntio-  dow  proceed  fi-om  the  Earth  it- 

mj    Lib.    iv.J    hath    demon-  felf,   or  the  Atmofphere^  (tho*^ 

ftratcd-  that  the  Shadow  of  the  the  latter  indeed  be  the  TruthJ 

Earth  never  reaches  fo  far  as  the  the  Thing  b  the  fame  in  the 

Moon ;  fo  that  the  Moon  is  dark-  prefcnt  Cafe :  for  if  the  Shadow 

cned  not  by  the  Shadow  of  the  of  the  Atmofphere  be  circular. 

Earth,  but  by  that  of  ii's  At-  the  Shadow  of  the  Earth  which 

tnoffhen  only ;   which  was  ob-  is  enclofed  on  every  Side  there«^ 

fervedy  tho'  hot  fo  exadlly  de-  by  muft  be  circular  too.   Whi* 

monftrated,  by  Kepler  and  Ric-  ftotii  Aftron,  L${t*  Pag,  z 


^iolut.    But  whether  the  Sha« 
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t .  F  RO  M  Circumnavigation ;  for  the  Europeans 
have  feveral  times  fet  Sail  from  Europe ^  and  fteer'd 
their  Courfc  diredly  South  and  Weft,  'till  they  came  , 
to  the  Magellanic  StsL ;  and  from  thence  to  the  North 
and  Weft  *till  they  returned  to  Europe  from  the 
Eaft  -,  and  all  the  Phaenomena,  which  Ihould  na- 
turally arife  from  the  Earth's  Rotundity,  happened 
to  them.  Their  Method  of  failing  alfo  was  founded 
upon  this  Hypothefis ;  which  could  never  have  fuc^ 
ceeded  fo  happily  if  the  Earth  had  been  of  any  other 
Figure  *. 

2.  WHEN  we  take  our  Departure  from  high 
Mountains  and  Towers ;  firft  the  lower  Parts,  then 
thofe  that  are  higher,  and  kftly,  their  Tops  are  by 
degrees  deprefled,  as  it  were,  and  hid  from  us  :  On 
the  other  Hand,  when  we  approach  towards  them, 
from  a  Place  at  a  great  Diftance,  firft  the  Top  ap- 
pears, then  the  middle  Part,  and  laftly,  when  we 
come  pretty  near,  the  very  Foot  of  the  Mountain  is 
difcovered.  So  that  this  gradual  Appearance  and 
Occultation,  is  fuch  as  muft  neceffarily  happen  from 
the  ipherical  Figure  of  the  the  Earth. 

3,  I F  we  meafure  the  Altitude  of  any  Mountain 
upon  this  Suppofition,  that  the  Earth  is  globular  ; 
the  Pradicc  is  always  found  to  juftify  the  Truth  of 
the  Theory. 

W  E  might  demonftrate  many  of  thefe  Argu- 
ments geometrically  ;  but  {becaufe  it  would  be  both 

*  Ferdiwmdo^^^agelUn  was  Simon  Cordes  in  the  Year  1 590. 

tlic  firft  who  failed  round  the  By  Oliver  NoorU  Anno  1598. 

Earth,  in  the  Year  15 19.    he  By  Cornel  S (hart en i  dnnotSi^/ 

performed  it  in  i]iB4  liys.  Sir'  And  by  Jato^  tieremites,  Anno 

Francis  Drak4  wasthe  next,  in '  1 62  3 ;  and  all  by  directing  their 

the  Year  1  ^jj,  and  he  perform-  Courfe  conftantly  from  Eaft  to 

edit  ill  io56J>ays.   The  fame'  Wefti  and  thus  returned  into 

was  afterVvanb   done   by    Sir  £/^r^^,  having  all  along  obfer- 

nomas  Cao&d^  in  the  Year '  vcd^he  Pha&nomena  which  ne- 

1586;  in  the  Space  of  777  Days,  ceflkrily  arife  upon  fuppofing  the 

It  was  done  again  by  Mynheer  Earth  a  fpberical  Body, 

D  3  laborious 
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laborious  and  difficult  to  prove  jthk,  Pr  that  Line 
circular,  from  fuch  Principles,  (^c.)yig,  fliall  con- 
tent ourfelves  witli  thofe  evident  Procfe  ^hovc  der 
livered  t.  which  being  co^efted  into  one  Sum,  will  ■■ 
fiifficicntly denionftrate jthe Earth tQl^t globular.  As, 
firft,  the  celeftial  Phaenomena  (w?;..  The  different. 
Elevation  of  the  Pole  j  the  unequal  Altitude  oi  the 
Sun,  at  the  fame  Inftant,  in  different  Countries ;  the . 
Earth's  Shadow  on  the  Moon  •,  the  vaft  Increafe  of 
the  longeft  Day  towards  the  Pole^  -,  the  Rifing  and 
Setting  of  the  Stars ;  their  perpetual  Appearance, 
near  the  Pole,  C^c.)  do  all  equally  prove' the  Earth's 
Rotundity.     Alfo  the  terreftrial  Appearances  {viz/ 
The  Art  of  Navigation ;  the  Appearance  and  Oe- 
cultation  of  Mountains  and  Towen^;  the  Diftances 
of  Places ',  the  Winds  and  Points  of  theCompals, 
(^c.)  can  only  be  accounted  for  by  this  Figure  and . 
no  other.     Alfo  the  arlifidal  Globcy  .which  we  make ; 
to  reprefent  the  Earth,  exhibits  all  thefe  Things  as 
tbey  really  are  on  the  Earth ;  which  would  certainly, 
in  fome  Cafes,  be  different,  except  this  was  it's  true' 
Reprefentation.   Th,e  Earth  is  not  of  a  plane  Figure, 
a&  is  manifeft  from  the  aforefaid  Arguments ;  nor  of 
a  hollow  Figure ;  for  then  the  Sun  and  Stars  wouki 
appear  fooner  to  the  weftern  Inhabitants  than  to  thofe 
of  the  Eaft :  But  we  fee  the  Rifing  Sun  .every  Day  ^ 
illuniinatcs  the  Vallies,  before  it  fliincs  upon  the 
b^ck  P^rts  of  the  opppfite  Mountiini.^. 

*     Another    Argument    if  *  follow,  that  one  (too  vaft  a 

drawn   ifrom   the  commodious  '  Part)  would  be  drowned  i  and  ^ 

and  equal  Diftribution  o£  the  <  another,  too  diy.     But  being 

Waters  in  the   Earth.      *  For  *  thus  orbioilart    the   Waters 

*  fince,    by  the  Law  of    Gra-  '  are  equally  and  commodioufly^ 

*  vity,    the  Waters  will    pof-  <diftrib»ted.here  and  there  ao 
'  fefe  the  loweft  place ;   there-  <  cording  as  the  Dtyine  Provi*' 
«  fore,  if  the  Mafs  of  the  Earth  « dence  faw.  inoft  At.    Dirbanti ' 

*  was  cubic,  prifmatic,  or  any  «  Fbiftai^l^hHl^^  Book  «.  Ch. 
« fther  fingular  figurc^it  would  *  i.  Art.  a. 
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'  A  fpher ical  Body  alfo  is  the  only  one  that  is  fi^ 
milar,  wJiath  all  it^s  Parts  alike  among  themfelves  % 
fo  that  they  may  be  mutually  applied  one  to  another. 
For  iif  two  equal  Parts  of  a  Sphere  be  confidered,  the 
Propertifes^^of  each  are  the  lame ;  which  will  not  hold 
}n  any  other  Body.  Thus  in  meaiiiring  the  Earth 
m  difierent  Places ;  if  it  be  performed  By  the  feme 
Methdd,  it  is  always  found  of  the  feme  Maghilude* 
Which  doi*  ti6t  a  little  contribute  to  the  Prbcf  of 
Ihde  ABfeftions. 

A  N^'t^  impartial  Perfon  may  eafily  perceive  of 
how  little  Weight  their  Realbns  are,  who  b^lieV6 
the  Earth  to  be  of  a  plane  Figure.  For  wMth  tlie;^ 
iirgue,-  ^i.  Bdcaufe  on  a  clear  Day  the  Earth -feems 
t9  be  plane,  as  wdl  as  the  Sea,  if  we  look  every  wa^ 
round  abottt  us  (e).  2.  If  the  Surfiice  of  it  ^as  not 
tlane,  it  would  be  more  eafily  nioyed,  and^morfc 
Hibje<9:  to  jfall  to  pieces  •,  whereas  flat  Fi^es  ^ri 
more  firmirtdftable  (/).  3,  The  Rifing  6r  Setting 
5«»  and  Mw«  are  cut,  as  it  were,  with  right  Lines  ) 
but  if  the  Earth  was  fpherieal,  they  ought  tabc  di^- 
Tided  by  circular  ones.  Thus  the  Ancients  reafoned, 
ridiculoufly,  as  Ariftotle  tells  us.  4.  Some  argue 
that  thfe  riiAny  high  Mountains  muA,  of  ftecelBty^ 
deface  it's  Rotundity.  5.  Others  believe  the  Sea  tp 
be  higher  than  the  Earth.  6.  -  Some  again  think  it 
impoilible  that  Men  fhould  ftand  upon  the  oppofite 

{e)  This  Argunacnt  18  confti-  Pow«r  of  Attraftiotl  ^poiri  all 

ted  by  what  i<  (kid  above,  about  the  Matter*  inr  the  UnirerTi?, 

the  Appearance  and  Difappea-  whereby  all   Bodies;  :*dnd   all 

Kince  of  fountains.  the  •  Pkrts  of  Bodies,   mtiroall Jr 

(/)  A  fpherieal  Body  is  not  attract  thcmfdvis  and  «ne»*ttdf. 

fc  liable  to.  decay  and  fraflure  ther^  whijb',  as  the   Rev.  Dk- 

as  anotlieri  bccaofc  all  the  Part*  Defb^m  otf^rvcs,  is  the  jiat«TBl 

of  the  Smfacc  are  eqoidiftan\  Caufc  of  the  Sphdici ty  of  our 

from  the  Center.    And  we  arc  eowimon   Globe.     ^tt'NfS- 

taught  by  Sir  Ifadt  NetoUn'h  'ton's  Prineipia^'LU.  j.  Pf^. 

PrincipltSy  that  the  Divine  Being  ^  Alfo  l^irbam^s  Pbjji^dfikol. 

at  the  Creation,  bellowed  the  ^.  40. 
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Part  of  the  Earth  to  us ;  and  not  h\V\m4\ot^  into 
the  Sky.  This  laft  has  created  a  Scruple  not  only; 
with  the  Vulgar,  but  even  with  fome  Men  of 
Letters-,  which  I  could  (carce  have  believed,  had  I 
not  heard  them  confefs*  that  tho*  they  could  not  d^r 
ny  the  fpherical  Figure  of  the  Earib  for  many  wgenc 
Reafqps ;  yet  they  could  not  renK)ve  this  one  Objec- 
tion out  of  their  Minds ;  not  to  mention  the  Taunts 
and  Scoffs  of  St  Augujline^  and  other  Fajbers  upon 
this  Subjed:.  Thefe  and  fuch  like  R^afons  are  foon 
confuted  by  any  one :  and  that  the  higheft  Mountains 
have  fcarce  any  Proportion  to  the  Semidiameter  of 
the  Earth,  we  Ihall  afterwards  demonftrate  (g)^ 

THEREFORE,  fmce  the  fpherical  Figure 
of  the  Earth  is  plainly  proved  and  dfnionfjjra^ted,  wq 
ought  xo  make  ourfelves  acquainted  with  thofe  De-. 
j^initions  and  Properties  which  ar?  applied  to^  and 
found  in  the  Sphere y  or  Globe ^  by  Geometricians,  and 
accommodate  them  to  the  Earth ;  as  the  Center,  the 
T)iam^ter,  the  Axis  and  .Poles,  the  greater  and  lef-, 
fer  Circles  of  the  Sphere,  (^c.  {b),.  .        ;   . 

;■,   .   .  WHO 


,r  '■ 


(^j  The  higheft  Mountains  2.  Becaufe  the' Superficies  of 

hrc  lo  inconfiderable  to  the  S^-  the  Earth  is  gldbular,  the  Head 

midiameter  of  the  Earth ;  that  of  a   Travelled  goes  a  longer 

they  alter  the  Figure  of  it  no  Journey    thah  his  Feet:  and 

inqrc  than  Duft  upon  the  STar-  he  who  ridcp  on  f^oi:ftback,.^oei 

face  of  our  common  Globes,  as  a  longer  Journey  than  he  who 

is  proved  below,  Cb,  9.  Prop,  7.  walks  the  fame  Way  on  Foot. 

:  ,  (jjf)  Tacquet  [Lib.  i,  Cbep.  S.  Sd,  iikewifew^'  the'^  opper   Part 

fifvMvAftronomy)  Jias  drawn  of  the  Maft  of  a  Ship    goes 

jfome  ^ery  neat  Coon feqocnces  more  Way  than  the  iower;  e'iz. 

from-thflirouridnersbfthc^rthj  Becaufe  they  mvt  in  Fart  of  A 

,vrWc|i.we  (hall  here  trantjcribc  larger  Circle. 

from,  Dr  Clanke's  Notes  upon  Ro-  3 .  If  a  Man  goes  the  whole 

)^^Mh"^  Phyfics.  Vol  il  Pag.  5,  Circumference  of  the  Earth't 

-    I.  Ifany.Parrof  theEarth>  Orb;  the  Jowrnffy  which  his 

^ufK^rfieics   were  plane,   Me^  Head  tl-aveb   exceeds   that  of 

.€ou*d  no  more-.  Hand  Upright  his  Feet,  by  the  Cit-cumference 

.VB^  it,!  thap.opoa  cbp  feie.  of  of  a  Circle  wh6fc  Radius  is  iha 

a  mounuTn.                          ^  MaQ'3  keighs.              ^         .: 

r:/:.                          :'  :.                    "      4- 1^ 
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WHO  it  was  that  firft  found  out  the  Earth** 
fpherkal  Figure,  lies  hid  in  the  dark  Ruins  of  An- 
tiquity. Certainly  the  Opinion  b  very  ancient  (1)  i 
{orvf)\taBa}^knvn:&tsik^  Eclipfes 

were  diere  found  calculated  and  foretold,  for  many 
Years  before  Chrift :  which  could  not  be  done  with^ 
out  the  Knowle(^  of  the  EartVs  Figure.  Nor  can 
Thalei  the  Grecian  be  thought  to  have  been  ignoranc 
of  it,  by  his  foretelling  an  JEr%^. 


V     CHAR    IV, 

Of  the  Menfuration  and  Magtitude  of  the  Earth. 

THE  Menfuration  of  the  Earth  is  founded  up- 
on the  Solution  of  thcfe  three  Problems,  i . 
To  meaiure  the  Diameter  or  Semidiameter,  and 
alfo  the  Circuit  or  Periphery,   2 .  To  find  the  Area 

or 


4.  If  a  Vc/rd  full  of  Water 
be  ratfed  perpendicularly,  fome 
ofthe  Watd"  would  continually 
run  overy.and  yet.  tjiq  V«flcl 
v^oiild  be  always  full,  viz*  Be- 
taufe  the  Superficies  of  the 
Water  is  tontinualiy  ieprejfei 
int$  Part  o/a  Urgir  sfi^ere. 
'  5-  Ifa  Veffdfull  of  Water 
were  carried  diredly  downwards 
tho*  none  of  it  run  over,  yet 
tife  VeflSd  wottTd  not  be  full, 
rffe.  BecaUfe  the  Superficies  of 
th»  Water  is  eontitmaiiy  raijed 
imt4  Pan  cfa  lefs  Sphere.' 

6.  Whence  it  lollow»,  that 
the  (suae  V eflel  will  hold  more 


Water  at  the  Foot  of  a  Moun- 
tain than  at  the  Top;  and  more 
in  a  Cellar  than  in  a  Chamber. 

To  which  may  be  added,  laft* 
ly^  that  twoThreids  upon  which 
two  Steel  BaHs  hang  perpen* 
dicularly  [or  ttoQ  Wails  of  a 
Houje  raifed  iy  a  Plumb  Line) 
are  not  parallel  to  each  other» 
but  Parts  of  two  Radius's  which 
meet  at  the  Center  of  the  Earth. 

(i)  Ptolemjf  inhis  Almagejl % 
tells  the  Times  of  three  Lunar 
Edipfes,  obferved  by  the  Baby 
laniau  Ailronomers.  The  firfl 
on  the  igtfc  of  March  721 
Years  b«K>re  Chrift:  The  next 
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cwr  Extent  of  the  Superficies.  3.  To  compute  the 
Solidity,  Mafs,  or  Magnitude*  Thcfe  have  fuch 
a  Relation  among  themfelves,  that  one  being  known 
the  reft  are  obtained  by  Geometrical  Propofitions^ 
fuppofmg  the  Earth  a  Sphere;  as  is  Ihewn  in 
Chap.  2.     • 

THIS  Prppofition  has  been  eftecmed  lb  advan* 
tageous  and  ufejKil,  that  it  hath  employed  and  exer« 
cifed  the  greateft  Genius's  for  many  Ages :  fo  that 
whole  Volumes  have  been  writ  only  upon  this  Sub- 
jeft.  Wherefore  I  thought  it  would  not  unaccepta- 
ble to  the  Students  in  Geography,  to  give  a  fhort; 
Hiftory  of  the  Menfuration  of  the  Earth. 

DIOGENES  Lairtius  highly  commends  A- 
naximander^  a  Difciple  of  ^al/s^  for  that,  befide 
other  Aftronomical  Inventions,'  he  firft  difcovered 
the  Perimeter  or.  Circuit  of  the  terraqueous  Globe. 
This  Anammander  lived  about  '55b  Years  before 
the  Birth  of  our  Sayiour :  and  Authors  mention  n^ 
other  Meafure  but  his,  to  be  ufed  by  the  Matfiema- 
t^cians  of  fucceeding  Ages,  evfen  *till  the  Time  of 
Eratoftbenes :  lb, tfiat  it' is  (very  likely)  his  Meafure, 
which  Ariftotle  mentions  in  thedrld  of  his  fecohd 
Book  De  Calo.  "  Mathematicians,  fays  he,  who 
**  have  attempted  to  meafure  the. Earth  lay.it  is 
<«  400,000  Furlongs  round,*'  H^nce  we  have  thq 
Dimenfions  ofthe  Earth  according  to  AnaKtmandeK 
But  befidesthis  cmeTeftimony  of  Diogenes  Lairtius^ 
we  are  entirely  in  the  dark  by  what  trivention,  Ar-^ 

on  the  8th  of  March  720  Years  "  Day  ktcdm^frefintly^y  i4ati. 

before   Chrift;  and  the  third  '*  as  $he^  Night  \mthtck€}>afge 

on  September  i,  710  Years  be-  *'  hali^en  frtdlB.ed  hj  Thak* 

fore  the  fame  Mra,    And  He*  /'  to  the  Ipnians;"  .  Tlds  w» 

rodotus  \tn  his  Hiftory,  Lib.  i.  about  5Q4  Years  before  Chrift  1 

te^,  74.  Pag.  ^o.)/ays9  "  ^at  which  (hews  u*  that  the  Phi-i 

•*  after  the  War  had  been  ear-  lofophers  in  thcfe  tfai^  Tlm^l 

«•  ried  on  fix  years  between  the  were  not  Ignorant  of  the  tmtt 

**  Medes  and  Lydiaiis ;  as  they  Figure  of  the  Earth. 
^^  mr$  going  t0  J  k^ttU,  the  : ,  .* 

tifice. 
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dfice^  or  Method,  Atummander  found  out  this  Mea- 

fore*   Therefore  Eratafibenes  (who  attempted  it  next 

after  hhn,  and  lived  about  200  Years  before  Chrift  j 

being  perfedly  (killed  in  Menfiiration,  and*  other 

Parts  of  Madiematics)   is  juftly   celebrated  and 

efteemed  by  all,  as  the  firft  and  moft  accurate  Mea« 

furer  of  the  Earth.     He  difcovered  the  Perimeter  of 

h  to  be  about  250000  Furlongs ;  or,  as  others  fay, 

252.000;  which  are,  as  P/w^  tells  us,  31.500.000 

SiMan  Paces,  equal  to  3 1 .500  Miles  of  1000  Paces 

eadi. 

ST R  ABO  relates  the  Contents  of  three  Books 
of  Geography  that  had  been  writ  by  EraioftbeneSy 
which  are  now  loft,  thro*  the  Injury  of  Time.  Cko^ 
medn'2\£o  mentions  the  Mediod  he  ufed  in  meafur- 
ing  the  Earth ;  which  we  ftiall  explain  afterwards^ 
However,  this  Meafure  of  Eratofibenes  was  judged 
by  feveral  Mathematicians  (and  firft  by  Hipparcbu^ 
about  100  Years  after)  to  deviate  fomcthing  from 
the  Truth :  tho*  Htpparcbus  himfelf  has  not  left  us( 
his  Method  of  Menfuration ;  but  only  added  25 .000 
FurlcHigs  to  Eratdjlbenes^s  Perimeter.     After  him 
Pofidonius  (an  excellent  praftical  Aftronomer,  and 
alfo  well  {killed  m  Philofophy  •,  a  little  before  Chrkl, 
in  the  Time  of  Cuere  and  Pompey)  fet  about  it,  and 
found,  by  his  Menftiration,  tlie  Circumference  of 
the  Earth  to  be  240.000  Furlongs,  as  Ckomedes  tells 
us.     But  Straho  diiiers  from  him,  and  fays  ft  was 
I  to*ooo :  whence  there  arofe  great  Doubts  and  Dif- 
poces  about  the  Caufe  of  this  Diflference.     It  is  true, 
^Irabo's  Method  is  delivered  in  few  Words,  and  is 
in  Faft  much  nearer  the  Truth  than  the  other :  but 
becaufe  Cleamides  bodi  read  and  taught  Pofidomm^s 
Geography,  we  fhall  explain  his  Method  hereafter. 

NEVERTHELESS,    the  Dimenfions  of 

EraUfftbenes  were  nude  ufe  of  by'  many  5  even  'till 

liit  Time  of  Ptolemy,    And  he,  m  die  year  of  Chrift 

u^  ufed  180.000  Furlongs  as  the  Perimeter,  and 

afiinned 
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affirmed  it  to  be  moft  agrecabk  to  thc'Truth ;  in- 
fomuch  that  this  Invention  was,  hy  Tbeon^  afcribed 
to  him.  We  gather  alfo  from  the  Writings  of 
Ptolemj^  that  Marmus^  a  fanK)iis  Geographer,  by 
whofe  Writings  he  himfelf  was  very  much  inftrud-. 
cd,  had  attempted  fomething  in  this  Matter. 

PrOLBMT  (in  Lib.  i.  Cbap^  3,  of  his  Geo^ 
graphy)  tells  us,  that  he  alfo  had  tried  this  Method, 
not  the  ilame  Way  with  his  Predcceflbrs ;  but  iit 
Places  of  diflFcrent  Meridians:  tho*  he  does  not  tell 
us  how  much  he  found  the  Perimeter  to  be,  but  con- 
tents himfelf  with  the  Meafure  he  had  received  from 
Ji^arinus  and  his  Predcceflbrs,  viz.  i8o»ooo  Fur- 
longs. 

AFTERWARDS,  when  the  Cultivation  of 
Arts  by  d^ees  difappeared  in  Greece^  nothing  was 
done  in  this  Bulinefs ;  neither  did  the  Romans  trou« 
ble  thcmfelves  about  it, 

B  U  T  the  Jrabs  and  Saracens  having  wrcfted 
rfie  Glory  of  Empire  and  Arts  out  of  the  Hands  ^f 
the  Grecians^  did  not  negled  this  Part  of  Mathe-- 
matics.  For  (as  SnelUus  tells  us  from  Jbulfedaj  an 
Arabian  Gec^apher,  who  flourilhed  about  the 
Year  of  Chrift  igoo,  and  whofe  Writing  were  pub- 
liihed  at  i?^iw^)  about  the  800  Year  of  the  Chriftian 
-i^rtf,  Maimon  King  of  Jrabta^  or  Clalif  of  Baby^ 
lon^  being  a  great  Student  in  Madieiiiatics,  com- 
manded Piolefny*s  Great  ConJiruSHon  to  be  tranflated 
from  the  Gr^^i  into  Arabic^  which  is,  by  the  Ara-^ 
hians^  Called  Piolemy^s  Almageft.  This  Maimon  harm- 
ing fummoned  together  feveral  learned  Mathemati- 
ciaHscommanded  them  to  featch  imo  the  Earth's  Pe- 
rimeter. For  performing  of  which  they  made  ufe. 
of  the  Planes  of  Zitgan  or  A^fopatatm  %  and  mea^ 
foriug  from  North  to  Sputh  under  the  fame  Meridian 
till*  they  ha,d  4ec|:eafcd  the  Elevation  of  the  Pole 
one  Degr.  they  <bund  the  length  of  their  Journey  id) 
be  56  Mile$/'iQr  5^ii  from-'vrfi^oce  we  find,fl>« 
;.      .    .  Perimeter 
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Perimeter  of  th(e  Earth  to  be  20.160  Miles,  or  2o. 
340,  accordihg  to  that  Meafure. 

FROM  that  Time  to  this  none  were  follcitoug 
about  folving  the  Problem.  The  Araibi  commonly 
iiling  the  Dimenfions  they  had  received  from  their 
Mathematicians  \  and  the  Italians y  when  they  began 
to  ftudy  Aftronomy,  nude  ufc  oiPtolemf^  Meafture, 
viz.  1 80.000  Furlongs  (which  make  2 1 .600  Italian 
Miles,  or  5.400  German  5  lb  that  60  of  the  former, 
and  15  of  the  later  was  thought  to  make  a  Degree: 
but  they  ought  to  have  reckoned  15  ^  of  the  latter, 
becaufe  32  Furlcwigs  nearly  equal  a  German  Mile  j 
thus  the  Periphery  would  be  5625.  Germ.  Miles). 
But  about  80  Years  ago  Sneliius,  a  famous  Mathe- 
matician, and  Profcflbr  at  Leyden^  obferving  that 
the  Perimeter  of  the  Earth,  commonly  made  ufe  of 
by  Mathematicians  (or  the  length  of  a  Degree,  vul- 
garly fuppofed  15  Dutch  Miles),  was  queftionable, 
and  founded  upon  no  certain  Demonftration  •,  he 
thereupon  applied  himfelf  with  great  Induftry  to  it's 
Menfuration,  and  happily  finiihed  it ;  demonftra- 
ting  die  Magnitude  of  one  Degreeof  the  Earth's  Pe- 
riphery to  be  28.500  Perches  (each  containing  iz 
Rbinland  Feet)  or  1 9  Holland  Miles ;  and  the  whole 
Periphery  to  equal  6.840  Miles  (reckoning  K5Q0 
Perches,  or  1 8.000  Rbinland  Feet,  to  a  Mile). 

W  E  tliought  fit  to  premife  this  fliort  Hiftory  of 
the  Earth's  Menfuration,  that  the  Reader  may  per- 
ceive by  what  Induftry  it  hath  been  managed,  and 
with  what  Difficulty  effedled.  Now  we  Ihall  treat 
of  the  different  Methods  of  Menfuration,  all  found- 
ed upon  the  Difcovery  of  the  Eaxth'sfpherical  Figure^ 
which  we  have  proved  in  the  preceding  Chapter. 
Therefore,  confidering  it  globular j  if  it  be  cut  by  a 
Plane  palling  thro*  the  Center,  the  Sedion  will  be  a 
great  Circle  of  the  Earth :  if  not  thro'  die  Center,  then 
the  Seftion  will  be  one  of  the  lefTer  Circles.  Alio  the 
Periphery  of  a  great  Circle  upon  the  Surfece  erf*  the 

Earthy 
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Earth,  is  it's  Circuit  or  Meafure  round.  Note^  This 
Periphery  is  divided  (as  all  others  are)  into  360 
D^r,  and  bccaufejthe  Extent  of  the  whole  cannot  be 
meafured  at  once,  we  folve  the  Problem  by  finding 
the  Lengthof  aPart  (w2.  of  i  Degr.  \  Degr.  6fr.)  in 
known  Meafures  5  which  Neceffity  often  occurs  ino- 
ther  Problems  .We  alfo  fi-equently  take  the  Periphery 
of  the  Earth  to  be  a  Meridian  paffing  thro'  the  Place 
of  Obfervation,  and  the  North  or  Pole-Star  5  which 
is  more  eafy,  and  lefs  fubjeft  to  Error. 

^Tbe  Jirft  Method  \  ufed  by  the  Arabians  and  others 
for  meafuring  the  Earth. 

LE  Tour  Horizon  be  i&HRS  j;  then  the  Peri- 
meter  of  the  Terreftrial  Meridian  (which  lies  under, 
and  is  concentrical  to,  that  in  the  Heavens  abci) 
will  be  ABCD,  {Fig.  6.)  and  R  will  be  the  Cen- 
ter  of  the  Earth.  Suppofe  our  Place  of  Obfervation 
at  B,  whofe  Zenith  is  b^  and  the  Terreftrial  Pole 
A  lying  under  that  in  the  Heavens  a ;  then  the  Ele- 
vation of  the  Pole  above  our  Horizon  will  be  A  H, 
or  a  b.  Let  us  take  another  Place  in  the  fame  Me- 
ridian ABCD  under  abcdj  as  G,  whofe  Zenith  is 
gy  and  Horizon  fFRTt.  Now  fuppofe  the  Ele- 
vation of  the  Pole  to  be  accurately  obferved  in  the 
Place  B,  viz.  ahorAH-^  and  alfo  in  the  Place  G, 
viz.  fa  or  FA.  Take  FA  from  H  A  and  the  Re- 
mainder is  H  F,  equal  to  B  G,  the  Arch  intercepted 
between  the  two  Places.  Laftly  the  Diftance  B  G 
equal  to  the  Arch  bgy  is  to  be  accurately  meafured 
by  fome  known  Meafure,  as  a  Perch  or  a  Mile. 
Thtnhy  the  Golden  Rule  {zy^  as  BG  isto  ABGCD, 
360  Degr.  fo  is  the  known  Interval  in  Miles  or 
Perches,  to  the  Miles  or  Perches  contained  in  the 
Periphery  AB  G  C D :  or  as  the  Arch  B  G  is  to  i 
Degr.  fo  are  the  Miles  in  the  Diftance  B  G,  to  the 
Miles  or  Perches  in  i  D^ree, 
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NO^E^  Ifyou  take  the  vulgar  Computation  of  the 
Diftance  B  G,  without  meafuring  it,  then  the  Quan- 
tity of  the  Degree  will  be  determined  accordingly; 
as  1  Degr.  wUl  equ^  15  fuch  Miles,  as  BG  equals 
10,  (^c. 

Ex  ample  y  IjCtBhc  Jmfterdam^  where  the  Eleva-. 
tion  of  the  Pole  A  H  or  ^j  i6  is  52  degr.  23  min.  and 
let  G  be  Schoonboven^  lying  under  the  fame  Meri- 
dian with  Amfterdamy  where  the  Elevation  of  the 
Pole  AF  or  tf/  is  51  degr,  54  min.  therefore  FH 
or  BG  will  be  29  min.  but  the  Diftance  between 
Amfterdam  and  Scboonhoven  is  gi  Dutch  Miles,  or 
13875  Rbinland  Pcrchts,  12  Foote^ch;  therefore, 
as  29  mitt,  is  to  60  min.  or  i  degr.  fo  is  gi  Miles 
to  19  Dutch  Miles:  therefore  19  Dutch  Miles  equal 
I  degr.  and  6.840  make  360,  or  the  whole  Peri- 
phery. 

OR  if  the  Diftance  B  G  be  foppofed  yk  German 
Miles  (each  equal  to  1900  Rhinland  Perches)  it  will 
be  as  29  min.  is  to  60  min.  lb  is  71  to  15  of  the  lame 
German  Miles,  for  a  Degr.  of  which  5-400  make 
the  whole  Circumference.  Thus  the  Elevation  of 
the  Pole  at  Prague  is  50  degr.  6  min.  and  at  Lincium 
48  degr.  16  min.  the  Difference  B  G  is  i  degr.  50  mn^ 
and  the  Diftance  iscomputed  to  be  26  German  Milcsj 
from  whence  the  Periphery  will  be  5.105  Miles. 

^hefecond  Method^  that  of  Eratofthenes. 

AGAIN,  let  there  be  two  Places  under  the 
fame  Meridian  ;  the  one  B,  Alexandria  in  Egypt^ 
where  Eratofthenes ^  Keeper  of  the  King's  Library, 
lived;  the  other  G,  {Fig.  6.)  the  Town  of  Syene^ 
a  City  in  Egypt ^  under  the  Tropic  of  Cancer ^  and, 
for  that  Reafon,  choitrxhyErato/lheneSj  whofe  Di- 
ftance from  Alexandria  was  computed  5000  Fur- 
longs. Let  the  Diftance  of  the  Sun,  at  Noon, 
from  the  Zeniths,  g  and  b^   of  both  Places  bd 

obferved 
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obferved  by  an   Inftrument  on  the  lame  Solftw 
tialDay,  v/z.  the  21ft  o{June\  when,  ^tAlexan^ 
dridj  gb  or  G  B  equals  ro  Part  of  the  Periphery 
by  Obfervation  (or  7  degr.  12  min. )  but  at  Syen^ 
the  Sun  hath  no  Diftance  from  the  Zenith  at  Noon, 
it  being  exadly  vertical  that  Day.  So  that  the  Arch 
of  tlie  Diftance  B  G,  intercepted  between  the  two 
Places  is  7  degr.  12  min.  but  the  Diftance  itfelf 
is  accounted  5.000  Furlongs  (8  of  which  make 
an  Italian  Mile).    Therefore  by  the  Golden  Rule^ 
as  7  degr.  iz  min.  is  to  i  degr.  (or  as  ^  to  3?o,  or 
as  36  to  5)  fo  is  5000  to  694$  Furlongs  in  i  degr. 
Or  as  5^0  is  to  i,    (or  as  i  to  50)  fo  is  5000  to 
25000  Furlongs,  the  whole  Periphery,  according 
to  this  Meafiire.     There  are  divers  ways  of  taking 
the  Meridian  Altitude  of  the  Sun,  or  it's  Diftance 
from  the  Vertex ;  as  by  a  Quadrant,  6f r.  Eratojlbe^ 
nes  found   it   by  a  hollow  hemifpherical    Dial  ; 
where  the    Style   BX  {Ftg.  7.)   points  to   the 
Zenith,    and  OX Z  is  a  Ray  of  the  Sun  ter- 
minating the  Shadow  of  the  Style,  and  fhews  the 
Arch  B  Z  equal  to  O  B  7  degr.  1 2  min.  the  Diftance 
of  the  Sun  from  the  Zenith.     But  at  Syene  the 
Style  hath  no  Shadow  ;   nor  hath  the  Suri  any  Di* 
ftance  from  the  Zenith  -,    being  perpendicular  to 
the  Plane  of  the  Place.     Therefore  fince  B  X  Z 
(Fig.  6,  7.)  is  equal  to  the  Angle  iX  O,  (whofe 
Meafure  is  B  G  or  ^O)  B G  is  equal  to  BZ  7  degr. 
12  min.  or  r©  Part  of  the  Periphery,  as  before. 

^e  third  Method^  that  ^/ Pofidonius. 

POSIVONIUS  took  two  Places  under  the 
fame  Meridian  5  viz.  B,  Rhodes^  the  Place  where 
he  lived,  and  G,  Alexandria  in  Egypt '^^  and  ob- 
ferved the  Altitude  of  the  Star  S  {Fig.  6.)  (a  bright 
Star  in  the  Ship  Argo  called  Canopus)  vi^hen  it 
came  to  the  Meridian  of  both  Places,  on  the  fame, 

or 
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or  which  is  all  one,  on  different  Days.  Tliis  Star 
did  not  rife  above  the  Horizon  /?  H  i  at  Rhodes^ 
but  only  glanced  upon  it  at  S  :  tho'  it  was  elevated 
above  the  Horizon  of  Alexandria  F  R  T,  the  Arch 
t  s  ^  Part  of  the  Periphery  or  7  degr.  30  min.  He 
tells  us  the  Diftance  betwi)tt  Alexandria  and  Rhodes 
is  5.00a  Furlongs.  Therefore,  as  7  degr.  30  min. 
is  to  I  degr.  (or  as.^  to  -^^^  i.  e.  as  360  to  48)  fo 
is  5.000  to  6661  Furlongs  in  i  degr.  or  as  i  :  48  : : 
5.000 :  24.000  Furlongs,  for  the  whole  Periphe- 
ry of  the  Earth,  according  to  Poftdonius. 

The  fourth  Method^  that  ^/Snellius* 

I N  the  Methods  above  delivered  we  have  con- 
ftantly  fuppofed  the  two  Places  to  lie  under  the 
fame  Meridian  -,  but  becaufc  Places  may  lie  plain- 
er, and  more  commodious  for  this  Purpofe  under 
different  Meridians,  we  Ihall  propofe  an  Example 
in  this  Gafe  which  is  that  of  Snellius. 

LET  therefore  ABCD  {Fig.  6.)  be  the  Me- 
ridian oi  Alcmairy  and  B,  Alcmair  itfelf-,  where 
the  Elevation  of  the  Pole  i  a  is  52  degr.  40*  min. 
and  the  Polar  Diftance  B  A  37  degr.  191  min.  30 
fee. 

LET  the  other  Place  P  be  Bergen-op^zoom^ 
whofe  Meridian  is  A  P  C,  and  it's  Diftance  from 
the  Pole,  or  Complement  of  Latitude  {viz.  to 
51  degr.  29  min.)  is  AP  38  degr.  31  min.  there- 
fore, having  drawn  PG  perpendicular  to  ABG, 
the  Difference  of  their  Diftances  from  the  Pole  is 
BG  I  deffr,  II  niin.  so  fee. 

AFTER  Snellius  had  taken  thefe  Obfervations, 
he  accurately  meafured  the  Diftance  BP,  between. 
Alcmair  and  Bergen^  and  found  it  to  be  34710 
Rbinland  Perches ;  and  the  Angle  of  Pofition 
P  B  G  1 1  d^r.  26  min.  2  fee.  therefore  in  the  right-- 
angled Triangle  PB  G,   the  Hypotenuf^  PB and. 

VOL.  L  E  tlie 
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the  Angle  P  B  G  being  given,   tte  Side  B  G  is 
found  to  be  34018  Perches  (which  SmUius  makei 
only  33930,  for  he  abated  88  Perches  on  Account 
of  the  Stations  where  the  Elevation  of  the  Pole  wa* 
obferved).     But  the  Arch  B  G,  as  was  faid  before, 
is  7ii  Mtn.  therefore  as  7i4  is  to  i  degr.  or  60  pun. 
fo  is  33930  (or  34018)  to  28473  Perches;   or  the 
round  Number  28500  for  i  degr.  equal  to  19  Dtttck 
Miles.     Or  by  fpherical  Trigononietry  5  having 
AB,  A  P,  and  the  Angle  ABP  given,   find  the 
Arch  BP  1  degr.    14  min.   which  equals  34710 
Perches  •,  therefore  i  degr.  will  be  28300  Perches, 
or  1 8t  Miles.  The  Reafon  why  this  Account  differs 
from  that  ofSneltius  is  •,  i.  He  did  not  obferve  the 
Elevation  of  the  Pole  from  the  very  Tops  of  the 
Towers  B  and  P  themfelves,  from  whence  the  An- 
gle GBP  was  taken,  but  from  fome  Eminence  or 
rifing  Ground  a  little  remote  from  them :  yet  with- 
out Doubt  the  Altitudes  of  the  Pole  were  the  fame 
on  the  Tops  of  the  Towers.      2.  Another  Reafon 
is,  he  took  B  G,  B  P,  P  G  for  right  Lines,  which 
are  indeed  circular ;    tho%    in  fo  fmall  an  Arch, 
the  Difference  is  of  little  or  no  Moment.      There- 
fore; granting  Snellius^s  Meafure  of  a  Degree  to  be 
28500  Perches,   equal  to  18^  Miles,  (and  mine 
2830a  making  18?)  the  Perimeter  of  the  Earth 
will  be,  according  to  Snellius^    10,260.000    Per- 
ches, or  123.120.000  Feet,  that  is  6.840  H$Uani 
Miles  {a).  , 

Tbt 

{a)   The    Meafure    of    the  iicultics,  the  ctirious  have  not 

Earth  which  5;f^///j/x  with  great  thought  it  Mt  to  confiite  H  a- 

Induftry  difcovered,  hath  been  ny  one,  tho'  the  moH  skillful, 

dfcfervedly    embraced    by   the  Mathematician  \  which  we  fee 

Learned;  as  being  much  more  confirmed  by  CaJJini  the   Son 

accurate  than  any  of  the  for-  of  the  famous  Aflfonomer  of 

mer.    Neverthelels,  in  a  Matt  tbat  Name.   For  he  htvingc^ 

ter  of  fuch  Moment,  and  whicK  culatcd  the    Numbers,  arifiiie 

ii  Involved  with  fo  many  Dif^  ^om  $j»//y3fxuVObfervation,  al- 

figncd 


^tb^fiftb^  hutfirft  Terrejirial,  Method. 

g[  Q  W  to  perform  the  Work  withoi?t  Celeftial 
Obfervationg^  or  a  Meridian  Line,  i$  explained  in 

the 


tp  the  Earth  thai^  SnelHus  ; 
and  airp  discovered  fome  £r- 
j;prs  in  his  Calculation »  which 
ippiled  the  whole  Procefs  pf 
$s  >york.  See  ^/^-  Acad, 
tcien.  1 702.  Add  to  this,  that 
ikt  Latit^dc  aod  J^ti%\^  of Fofl- 
j;ion  pf  Places  .cai;i  uovy  be  take^ 
jjisorc  ^ccui^tcly  by  Tclcfeopes, 
Hj^hicji  are  begun,  fome  Vear^ 
f;^»  .^o  t^  fitted  to  Aftronp- 
xhical  and  S^or.veying  Indru- 
mentSy  infteaa  of  bare  little 
Pw>  -viriuch  SveUiu^  v»rcd.  Tho' 
feversil. others  Kad  fet  about  this 
Work;  y^tfoape  French  Ma- 
thematiqi^Q5»  Fellows  of  the 
Royal  Acvlemy  of  Sciences, 
did  moft  fuccersfiiUy  perform 
it:  whole  Merifuration  far  ex- 
^ds  all  others,  both  in  the 
Number  and  Accqracy  of  their 
Obfervations,  ^d  alfo  in  the 
Furniture  pf  moft  exquifite  In- 
ftruments.  JJ^berefofe  we  e- 
ftcem  it  well  v'^prth  the  while, 
to  give  the  AVhole  Method  of 
Operation  in  (hort. 

The  Points  in  the  Figure 
which  are  marked  with  Roman 
^Letters,  ijiew  the  Places  cho- 
fen  for  Obfervation ;  whofe 
^^caring,  or  Situation,  in  rerpe(^ 
pi  the  Rpyal  Obfenptory  at 
Paris^  is  (een  in  a  Geographical 

JBy  the  fame  Method  of  Men- 
jlotaMoii  rM^)^  _^nellius   ufed. 


they  propofed  to  find  the  Di- 
ttance  between  the  Parallels  of 
the  Places  "N  and  E,  or  the 
Line  N  at  in  Fathoms  j  fo  that 
this  Diftance  being  known, 
and  the  LicituJe  of  each  Place 
N  and  E,  or  the  Difference  of 
Latitude;  that  13  an  Arch  of 
the  Meridian  intercepted  be- 
tween the  two  F:irAHds,  being 
found,  it  win  apue.ir  how  ma* 
ny  Fathoms  inake  any  deter- 
mined Arch  of  a  gr.eat  Circle 
of  the  Earth,  (uch  as  the  Me- 
ridian is:  from  whence  it  will 
he  eafily  f9uncl  how  many  Fa- 
thoms equal  a  Degr.ee,  or  the 
whole  PerFphery  of  the  Earth. 
Afterwards  it  was  thought  fit 
to  meaiure  the  Line  N  |3,  the 
Diftance  betvyecn.  the  Parallels 
of  the  Places  N  and  Q^;  fo 
that  the  Latitude  at  Q^  being 
alio  obferyed,  there  might  be 
had  an  Arch  of  the  Meridian 
equal  to  the  whole  Diftance 
j3  tf.  For  by  this  Means,  thejr 
could  mort  accurately  de- 
termine the  Meafurc  of  the 
Earth's  Periphery,  when  they 
had  found  it  the  fame 
by  two  Operations.  Thefe 
Lines  they  meafured  by  a 
continued  Series  y  Triangles 
drawn  from  the  Line  A  B ; 
for  it  be'jn^  dircdlly  plane  and 
ftraight,  they  had  the  Advan- 
tage of  meafuring  it  with  Irsn 
Rodi  as  accurately  as  could 
E  2  be» 


5* 
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be,  and  found  it  to  be  5663 
Fathoms* 

The  Latitudes  of  the  Places 
were  taken  by  an  Inilrument, 
whofe  Radius  was  10  Paris 
Feet;  and  the  Angles  of  each 
'Triangle  bv  a  Quadrant  of  a 
Circle  whofe  Semidiameter  was 
3I  Feet;  both  which  Inftru- 
ments  were  accurately  divided 
by  Diagonal  Lines. 


In  the  firft  Triangle  ABC. 
There  are  known  by  Obfervation 
rp,     C  CAB  540.  04'.   35". 
JJOaBC    95.   06.   55. 
^'^S-  ^ACB    30.   48.  30. 
Found  by  Fatj^.  Fe. 

meafuring  -  -  A  B  -  5663.  00. 
Hence  by  Calcula- 
tion is  found  the 
Side  --AC--    i loi 2.  05. 

la  the  fecond  Triangle  ADC. 

DAC  77«   25'.  50" 

ADC  55.  00.   oQ. 

A  CD  47.   34.  00. 

Fath.  Fi. 

AC11012.    5. 

Hence  DC  13121.    3, 

lo  the  third  Triangle  DEC. 
DEC  74^  09'  30". 
DCE  40.    34  00. 
CDE  65.    16.  30. 
Fatb,  Fi. 
DC  13121.  03. 
Hence  DE  8870.03. 

la  the  fourth  Triangle  DCF. 

DCF  113.  47.  40. 

DFC    33.  40.  00. 

FDC    32.  32.  20. 

Fatb.  Fe. 

DC  13121.  03* 

Hence  DF  21658.  oo« 


In  the  fifth  Triangle  DFG* 

DFG  92.  05.  20. 

DGF  57.  34.  00. 

GDF  30.  2a .40. 

Fatb.  Fe. 

DF  21658.  00. 

Hence  DG  25643.  00. 

And  FG  12963.  03. 

In  the  fixth  Triangle  GDE- 

GDE  2g.  09.  30. 

Fatb.  Fe. 

DG  25643.  00* 

DE    8874.03. 

Hence  GE  31897.  00. 

When  they  had  found  the 
Line  GE,  by  another  Series 
ofTriangles,  to  be  3 1 893  Fatb. 
3  Feet,  they  divided  the  Dif- 
ference which  made  up  the 
leiTer  Meafure  3 1 895  Fatb. 

In  the  feventhTriangleHFO. 

HFG    36.  50.  00. 

HGF   104.  48.  30. 

Fatb.  Fe. 

FG  12963.  03. 

Hence  HG  12523.  oo* 

In  the  eighth  Triangle  HGL 

HGI  31.  50.  30, 

HIG  43.  29.  30. 

Fatb.  Fe. 

HG  12523.  00. 

Hence  GI  17562.  00. 

And  HI    9570.  00. 

In  the  ninth  Triangle  HIK, 

HIK  49.  20.  3Q. 

HKJ  53.  06.  40. 

Fatb.  Fe. 

HI    9570.  oob 

Hence  IK  11683.  00. 

In  the  tenth  Triangk  IK  t* 
LIK  58.  31.  3a 
IKL  i8«  31-  ook 
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Fatb.  Fe. 

IK  1 1683.  00. 

Hence  KL  11188.  02. 

And  XL  1 1 186.  04. 

In  tlic  eleventh  Triangle  KLM, 

LKM  28.  52.  30. 

KML  63.  31.  00. 

Fath.  Fe. 

KL  1 1188.  02. 

'       Hence  LM    6036.  oz. 

If  the  Sum  of  the  three 
Angles  ILK,  KLM,  MLN. 
be  taken  from  360  Degrees, 
there  will  remain  the  Angle 
ILN  1 19  degr.  32  min.  ^ofec. 

In  the  1 2th  Triangle  LMN. 

LMN.  60.  38.  00. 

MNL  29.  28.  20. 

Fatb.  Fe. 

LM    6036.  02« 

Hence  LN.  1,0690.  00. 

In  the  ijtii  Triangle  ILN. 

ILN        32.  40. 

Fatb.  Fe, 

LN  1 0691.  00. 

IL  11186.  04* 

IN  18905.  00. 

Here  are  found  three  Parts 
of  the  Space  intercepted  be- 
tween the  two  Places  Band  N, 
viz.  EG,  GI,  IN,  not  ex- 
actly in  the  Meridian  Line  it 
felf  N  a;  but  fo  as  the  Meri- 
'dional  Diilances  may  be  found 
by  the  following  Operations. 
Alfo  after  they  had  foupd  the 
.Length  of  G  I  and  IN  by  ano- 
ther Series  of  Triangles,  as  they 
had  done  before  in  the  Line 
G£»  they  propofed  to  meafure 
a  new  ftraight  Lin^  RS  (and 
found  it  to5e.  ^Qozf^tb.)  by 
wJiicb  the  Mcatoes.  of  .t]iiB  a- 
•    -      • "E  J 


fbreiaid  Lines  migh^  be  verified^ 
and  fo  be  a  Foundation  to  them 
in  their  proceeding  to  the 
Point  Q^ 

Hence  were  S^i    ^37- 
IN  18907,. 

IG  17564. 


found  the  Lmes'^ 


In  the  i4«^  Trij^ngle  LMO. 

LMO  58.  21.  50. 

MOL  68.  52.  30. 

Fatb.  Fe. 

ML  6037.  00. 

Hence  LO  5510.  03. 

In  the  1 5tA  Triangle  NOL. 

NOL  115,  01.  30, 

ONL    27.  50.  30, 

Fatb,  Fe. 

LO  5510.  03^ 

Hence  NO  7122.  62. 

In  the  i6t^»  Triangle  NOP 

NPO  72.  25.  40. 

PNO  67.  21.  40. 

,     Fatb.  Fe. 

NO  7122.  02. 

NP  4822.  04. 

In  the  171*  Triangle  N  PQ^ 

NPQ^83.  58.  40. 

PNQ^7o.  34.  30. 

Fatb.  Fe. 

NP    4822.  04. 

NQ^ui6i.  04, 

theyhadgot^NI.8^7.  0. 

But  before  they  could  adu- 
ally  fet.upon  meafuring  the 
^arth,  ail  thefe  were  to  be  re- 
ferred^ J o  the  Meridian  ^ine 
fit /3^pamn|  thro'  the  Point  N, 
that  thefe  liintt  following  might 
be  Jcnoj^Ujrf /;p' 


H 


The  AbfikteTm 


BEct.n. 


anfwerilhg^ 
the  Lines 


of  wJiich  the  Line  f^duU  com- 
pbtmdcd,  ftewing  the  Diftance 
between  0^(3  ajtid  AS,  Parallels 
if  Laritude  of  Ae  *?rad-$<i^4nd 
E.  For  this  being  found,  and 
ail  Arch  of  the  Meridian  inter- 
tepred  between  ^he  fame  Pa- 
tallels  being  Irrtown,  they  had 
in  Effi^  obtained  their  Defire, 
viz^  the  Meafiue;  agreeing  to 
^  known  Part  of  the  Periphery 
(bf  the  Earth. 

.  Let  therefore  gN  y  J^  a,  Ifl, 
Gg  be  l^arts  of  the  Meridian 
Circle,  pafcng  thro*  the  Places 
N,  I,  G;  alfo  Qj3,  In..  G/, 
and  A  E  g  Parallels  of  Latitude 
paffing  perpehfliculkrly  thro' 
thofe  Meridians  in  the  Places 
CLIGE. 

Thenin  the. Triangle  Q  3  N 
Tightangled  Jit  3>   the  Inclina- 
tion of  the  Line  QJN  to  the 
Meridian  Line  N^  ^  \%  obfer- 
•^ed,.  vtz: 

'    Tiii  Angle  QIN  jS  i go.  5 5'. 

'   ^    \  .-,,  Fatb.  h. 

)Vnd  the  Line  NQ^is  1 1 1 61 . 4. 

fiencc  NB  10559.  3. 

•     In  the  Triangle  NylYea- 
tnglcd  at  ^,    , 

■  \,-  Fatk  Fe. 
.  .  .  IN  18^967.  o. 
HenccN^j?893.  3. 

'     tn  the  TriangteGf  t  ff,  reJEl- 
'angled  at  B,     GIfl    i..9..b. 

I  6  "17564.  b. 
Hcncf  19,  ory^   17560.  3- 


In  the  Ttiaftg^e  G  E  «,  rpa- 
ahgled  at  |, 

EGi  66.  26.  00. 

Fatb.  Fe^ 

GE  31595.- d. 

Hence  Gg,  or  /k  31894.  o, 

H^nce  tlte  piftance  between 
the  ParallcSs  bf  the  Places  N 
and  fi,  tfiz*  the  Sum  of  the 
three  Lines,  N  v,  y  A  /  *>  i» 
68348  Fauibms;  to  which  if 
the  Line  N  ^  be  added,  it 
will  make  up  the  Diftance  be- 
tween the  Parallels  bf  thft 
f  laccsQjind  E  78967  Fatb,  % 
Feet, 

Then  it  remained  to  ohferve 
the  DifFerence  of  liatitudc  of 
the  Phces  E,  N,  ^nd  Q^;  or 
the  Arches  of  th<e  Meridian  in- 
tercepted ^between  their  Paral- 
leh.  To  Which  end  there 
were,  taken  three  Stations,  a 
little  diftance^ from  the  Places 
thfetttfelves;  fofthcfakc  ofbctr 
ter  dbfervation. 
•  The  firli  iStation  was  diftant 
•fr6ni  the  Place  E  18  Fatboms 
Southward;  the  fecond  from 
the  Place  N  65  Fatboms  North- 
ward ;'  the  third  from  the  PlaCc 
Qw75  FMbbms  Eaflward. 

The  Arch  of  the  'Meridian 
inter drcpted  betwWn  the  flrlt 
and  fecond  Station  Was  fbuni 
to  be  10.  1 1 '.  57".  '  betWc6i 
the  fecond  atid  thini  Wis    laz. 

But  jf  S3  fath  (xkt  Sum  fS 
18  and  6c.  by  which  the'firft 
and fecono Station  w^fe  fdrther 
than  the  PkCe  N  and  'E)  Bfe 
added  to  68.348  (that  is  to' the 
LmcK  flt  the  Ditlance  between 
the  Parallelj  of  the  tWo  ^cei 
N  and  E)  the  -Sum' Will *b« 
68431 
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6B.43 »  ^*^'  iS^^  Diftancc  be- 
tween the  Parallels  of  the  fu-ft 
and  fecond  Station)  which  is  e- 
qual  to  an  Arch  of  i**  1 1'  57". 
Therefore  the  Length  of  i 
Degr.  is  57064  Fatb.     3  Feet. 

Alfo  if  57  Fatb.  (the  Diffe- 
rence between  75  and  1 8)  be 
fubftra£led  from  78907  Fatb.  3 
Feet  (the  Diftance  between  the 
Parallels  of  the  Plates  Q  and  E) 
the  Remainder  will  be  78.  850 
Fatb.  3  Feet,  (the  Diftance  be- 
tween the  Parallels  of  the  firfl 
iind  third  Station]  which  agrees 
to  the  Arch  of  |0.  ii.  55". 
Hence  i  Degree  is  5 7. 05 7 
Fathoms. 

Th^rffore  there  was  taken 
for  I  degr.  57.060  Fatb.  an  in- 
termediate Number  betwixt 
thefe  two. 

Thus  with  great  Labour  they 
acquired  the  Mcafureof  I  Dcgr. 
of  the  Periphery  of  the  Earth 
as  accurately  as  poiHble.  Ne- 
ver! hclcfs  it  IS  to  be  confefled, 
the  Difficulty  of  making  Obfer- 
vations  (efpecially  thofe  about 
the  Latitude  of  the  Placed  was 
fo   great,  that  It  really  baiBed 


This  the  famous  CafflnitW^^ 
ifted  a  few  Years  ago,  at  the 
Command  of  the  moft  Chrifliaii 
King,  as  he  was  marking  a 
Meridian  for  the  Obfervatorjr 
at  Paris,  thro*  the  South  Pro* 
vinces  of  France,  He  then 
meafured  with  the  famfc  Care 
all  that  Space  between  Paris 
and  the  Pyrenean  Mountains ; 
to  which  if  the  former  Dl^ancfc 
between  Mahofine  and  i^/n/V/rx 
be  added,  they  make  75  Degr. 
Hence  the  Meafure  of  the 
Earth  is  procured  more  accu- 
rately, and  concluded  on  more 
fafely,  than  from  the  former 
Obfervationsonly.  And  by  this 
Menfuration  he  found  1  Degr. 
to  make  57.  292  Path,  which  by 
the  former  was  computed  Co 
be  57.060  Path. 

monfieur  PAbbe  Bignon  telh 
Its,  tbat  tbe  fame  Meridian 
would  bave  been  obferved  round 
tbe  tobole  World  by  Mi^njieur 
de  Chafel  (a  Per/on  'of  greUt 
Courage  and  Exferiettce)  toitb 
tbe  fame  ExaQnefs  as  it  was 
begun ;  but  tbat  tbe  War  was 
at  tbat  Time  every  wbere'  un* 


the  profetnd  Endeavours  of  the  fortunately  kindled,  wbereby  we 
diligent  Obferv^rs.    And   tho'    are  deprived  of  a  moreacwate 


the  Inlirument  was  exquifitly 
divided,  and  of -i  o  Foot  Radi- 
us, yet  they  coiid  not  avoid  an 
Error  of  .2  Seconds,  which  on 
the  Earth  make  22  Fathoms ; 
by  whicji  the  'obferved  Lati- 
tude of  each  lllace  might  be 
wrong. 

Since  this  Error  could  not 
be  avoided,  it  was  thought 
necelTary.to  meafure  a  greater 
Space,  fothatjt  might  be  di- 
vided among  more  Degrees, 
by  which  means  a  lelTer  Por- 
doii  of  it  w^ild^  lo.imy.one. 


Meafure. 

But  to  proceed.  The  feme 
Cafjiui,  by  comparing  thfc  fe- 
yefal  Degrees  in  the  aforefaid 
Space,  thought  himfell^  to  have 
found  that  there  was  no  cer- 
tain and  determinate ; Meafure 
to  a  pegree ;  but  that  one'  fur- 
pafTed  another  continually  to- 
wards the  Equator  bv  almoft 
an  86o^*>  Part.  So  that  p  a 
Degree.northward  from  the  Ob- 
fervatory  of  Paris  there  f/erc 
found  57^055  Degr.  and  to  the 
next  Degree  Southward  of 
E  4  it 
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it  57.1 26i  which  is  more  by 
71^.  See,  Hift.  Acad-  Sdem, 
1701. 

But  by  what  we  faid  abovc^ 
»bout  the  Figure  of  the  Earth, 
in  our  Notes  upon  the  third 
Chapter,  it  appears  there  is  fome 
fmall  piflTerence  between  one 
Degree  and  another ;  which  can 
faircely  be  perceived  by  mecr 
Obfervation.  Tbo*  this  Increafip 


Sect.  II. 

is  not  towards  the  fouth,  af 
CaJJini  thought,  bu(  to  the 
North.  Neverthelefs,  bccaufc 
France  i?  almoft  an  Intermediate 
jjctwcen  the  Pole  and  the  £• 
quator ;  the  Degrees  there  will 
be  in  a  Medium  betwixt  the 
lead  at  the  Equator  and  the 
greatcft  at  the  Pole. 

According  tQ  the  aforefaid 
Dimeniions, 


One  Degree  of  the  Circumference  of  the  Earth  contains 
Paris  Feci    $4-37 $1    French  Leagues  each  2000  Path.  28f§i 
London  J66669     Eng/ijh  MiJcs  each  5280   Feet  69, ^H 

Rbiniand      356117    i^iJ/'/r/^W  Miles  each  1 8000  Feet  igff i§i 

7he  Periphery  tf  the  Earth  contain f 
Paris  Feet  *  r  ^  -  J2375072P    French  Leagues- r-  IPSUif 

London  Feet 1 320Q0768    Englijh  Miles *  25000 /^ 

fibinland  Feet  -  -  1 282021 85    Rbiniand  Miles  -  -  -    7122}^ 

^e  Diameter  of  the  Earth  contains 

Paris  Feet 3939 "077     French  Leagues  -  -  3282^^^ 

London  Feet 4201 7 149    Englijh  Miles-  -  -  -  7957ti^ 

^Jibinland  Feet  r  - ,  40808032    Rbiniand  Miles  -  -  :j267,|§§i 


§  French  ,  Evglip 

khml. 

Fren 

Eng.    Rbin 
Ffn     Feet 

I 

Feet 

Feet 

Feet. 

1 

Feet 
95 

5729 

6111 

-  5935 

102 

99 

2 

1 1458 

12222 

11871 

2 

191 

204 

198 

3 

17188 

18333 

17806 

3 

286 

306 

297 

4 

22917 

24445 

23741 

4 

382 

407 

396 

I 

28646 

305|6 

29676 

5 

47? 

509 
611 

495 

6 

34575 

36667 

35612 

6 

11^ 

594 

7 

4P1C4 

42778 

4»547 

7 

668 

713 

692 

8 

45834 

48889 

47482 

8 

je^ 

815 

791 

9 

51563 

55000 

53418 

9 

859 

9»7 

890 

10 

57292 

61111 

59353 
118706 

10 

955 

1019 

989 

20 

1 14584. 

I2;?223 

20 

1910 

2037 

1978 

3P 

171876 

»8?334 

178059 

30 

2865 

3056 

2968 

40 

229168 

244446 

23741 1 

40 

3819 

4074 

3957 

^c' 

286460 

305557 

296764 

P 

4774 

5093 

494.6 

60  I343752I366669I3S6117I 

Ibo 

5729  |6iu 

5935 

Juritt*s  J^pindkc. 
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the  three  following  Methods  ♦.  Let  P  B  {Rg.  9.) 
lie  Altitude  of  a  Tower  or  Mountain,  be  found 
put  by  Mimetry^  aiid  imagine  PS,  the  fortheft 
iDiftance  from  wliich  it  may  be  feen,  to  be  a  right 
Line,  as  being  fo  very  fmall  a  Part  of  the  Earth's 
Periphery  ;  and  the  Triangle  B  P  S  redtangled. 
In  which  luving  B  P  and  P  S  given,  the  Angle 
P  S  B  may  be  found ;  which  is  equal  to  the  Angle 
P  R  S, ,  whofe  Meafure  is  the  Arch  S  P  (b).  there- 
iforc  as  this  Arch  is  to  i  degr.  fo  is  the  Diftance 
fS  meafured  by  ibme  known  Meafure  to  the 
Length  of  I  degr.  in  that  Meafure.  For  Exam- 
ple, Let  the  Altitude  B  P  be  480  Paces  or  ^  part 
of  a  German  Mile  ;  and  let  the  Diftance  of  P  from 
S,  the  Point  which  terminates  the  Sight,  be  40000 
Paces,  or  JO  German  Miles.  Then  by  the  Pro- 
Jblem  Cap.  2.  fay.  As  PS  40000  Paces  is  to  480: 
fo  is  the  Radius  1 0000000  to  11904,  the  Tran- 
gent  of  the  Angle  BS  P,  or  SRP,  or  of  the  Arch 
S  P,  which  is  41.  fnin.  And  as  41  min.  is  to  60 : 
fo  is  40000  Paces  to  59000  j  that  is,  about  15 
Miles  for  i  Degree. 

O  R  the  Semidiameter  P  R  may  be  found  with- 
out the  Table  of  Sines,  thus ;  As  B  P  is  to  P  S : 
fo  is  PS  to  PR  :  Or  as  480  is  to  40000  :  |b  is 
40000  to  3333333  Paces,   for  the  Semidiameter 

^e  fixtb^   hit  feeoni  ^erreftrial^    Method  without 
knowing  the  Diftances. 

THE  fame  Semidiameter  P  R  (Ftg.  9.)  may  be 
thus  found.     Suppofe  P  B  to  be  a  hi^  Mountain, 

•The  three  following  JTer-  Height   and    Horizontal    Di- 

reftrial  Methods,  are  oiom  to  be  fiances  oFMountains^  hinder  the 

admired  for  their  Theory,  than  Exafln^fs  which  is  required  ia 

Tor  tny  Truth  in  thtir  Praftice.  a  Matter  of  fuch  Nicety. 

For  tho^  they  be   all  Geome-  (*)  EucQd^Mk  6.  Pr^p.  8. 

trically  true;  yet RefraAion and  {e)  Euclid.  QwM.  to  Trop^ 

want  ofAccuxacy^ii^^kmg  the  8»i^'/*6.  . 
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or  a  Towtr.  If  a  Tower,  it's  Altitude  may  be 
found  by  a  Plumb-line  to  be,  fuppofc,  i"ob  Pa-t 
CC5 :  if  a  Mountain,  the  Height  P  B  may  be  knpnwrri 
1)y  Jlfimetry  to  be,  fuppofe,  4S0  Paces.  Thcfj 
With  a  Quadrant  at  the  Top  B,  find  the  Angje  at 
the  forthcft  Point  of  Sight  PBS  88  degr.  si  min. 
ivheirforc  B  R  S  will  be  i  degr.  2^  min.  Let  riife 
Sine  of  8  8  degr.  3  7  min.  be  t^cn  fcom  the  Cawon  qf 
Sines,  wd  ^ftrafted  from  the  Radius  loboOoooo, 
and  then  fajr ;  As  the  Remainder  p  to  the  Sine  ol 

88  degr.  37  min:  fo  is  B P  100  Paces  to  die  Semi- 
diam^er  S  R  in  Paces  {d). 

^efevcnth^  hit  third  Terrefirialy  Methods 

THIS  Method  {Ftg.  9.)  fecms.  to  be  more  ^c- 
curate  and  fitter  for  PraAice,  where  two  Moun- 
tain? or  Eminences  are  ufed,  whofe  Diftance  (with- 
out their  Altitudes)  is  found  by  Lcmffmetry.  For 
Example j  htt  BP  be  a  Mountain,  Tower,  or 
CaCftle;  and  let  ST  be  another,  whofe  Diftance, 
fuppofe,  5  German  Miles.  Firfi^  by  d  Quadrant 
tor  odierwifc)  find  the  Angle  BTR  89^^' 45 
win.  and  bn  the  other  Mountain  the  Angle  T BR 

89  degr.  55  min.  which  will  make  the  Angle  PRS 
to  be  20  min.  becaufe  the  three  Angles  T,  B,  and 
R,  are  equal  to  two  right  Angles,  or  180  degr. 
Then  fay  as  20^  mi^.  :  60  min.  :  :  5  miles  to  15 
Miles  for  i  Degree  (f),  ,, 

THESE  are  the  chief  Methods  of  meafqring 
the  Earth  ;  for  by  knowing  the  Meafure  of  i  degr. 
the  whole  Perimeter,  Diameter,  Superficies,  and 
Solidity,  may  be  found. 

B  I)  T  the  Perimeter  of  the  Earth,  according  t6 
SnelHuSy  is  6S40  Dut^b  M'dts^  or  10260600  Rbin-- 
land  Fcrclk^y  or  1 23 1 20000  Feet.    Tho-efore  the 

(^  Sec  Prof.  14.  of  Cbap.  2.  above.        W  i^V.    -    - 
z  Semidi- 
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Scmidiaiftttcr  of  the  Earth  h,  by  the  Prob.  cfCbap. 
ft.  found  to  be  108 8i  Miles,  or  1633 190  Perches, 
or  1959  8300  J^eet  *,  and  the  Superficies  1 88 1  I353f 
fquarc  Dw/ri  Miks*. 

A  Nt)  the  Solidity  of  the  whole  is  40956^8^3 1 5 1  a 
Cubic  Miles; 

BUT  becaufe  accountii^  by  German  Miles  is 
more  common,  15  of  which  make  a  Degree, 
tlicfe  may  be  ufed  on  this  Condition,  that  15  dS 
fach  Miles  may  equal  19  Hoiiandyiilts^  or  that 
one  Mile  itiay  contain  1900  Rbinland  Perches,  or 
i228oo  Rbinland  Fctt. 

OF  foch  Miles  the  Circumference  of  the  Earth 
is  5400,  the  Semidiametcr  8€o,  the  Superficies 
927S181  fquarc  Miles,  and  the  Solidity  265693384 
cubic  Miles. 

YET  the  Italian  Miles  are  moft  commodious, 
J5o  of  wldch  make  a  Dcgr.  and  a  Mile  a  Minute. 
Tho*  thefe  Italian  Mfles  are  to  be  computed  fiich 
ias  each  df  them  may  contain  475  Rbinland  Per- 
thes. The  Circuit  of  the  Earth  in  this  Meafure  lis 
2 1600  Miles,  and  it's  Semidiameter  3440.     , 

THESE  Things  being  explained,  let  us  next 
Confider  why  the  abovementioned  Meaftres  ot 
fcvcral  Authors  dffier  5  and  what  is  wanting  ih 
iKich.  ' 

I N  the  fifft  Method,  thefe  Thitigs  are  dubious, 
t.  The  Eieration  of  the  Pole  might,  jperhap^ 
have  been  taken  wrong.  ,  2.  It  may  be  doubteft 
whedlcr  the  T?hccs  obferved  were  in  the^fame  Ma- 
ndian'  or  n».  3 .  Their  Dflbiicc  is  not  particularly 
known ;  nor^e'Meafure^hich  the  Arabians:  thcij 
t&A,  So  that  in  this  Mrafiiration  dicfe  Things 
arcTeqiiired.  *  !•  The  Length  of  their  Mile  (ac- 
counted 

^'AttMltig  to  ywr  W^ftw^, '  ^tl»c     SoAce,      T99,444,20t 
«ild^die^SmoiU'C^#»/>  'the    Mitots^nd  die  ;iblki  Cootea^ 
•MdaftDijM  are  thus;  the  Diame^    2649856,000,000  Miles. 
ter    7,^7,7   fyiiijb   Miles  j 
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counted  4000  Cubits  according  to  ^^^g^irfri) 
not  well  known  to  us.  2.  They  do  not  fhew  v 
the  Situation  of  the  Places  whofe  Latitude  the 
took ;  neither  can  we  be  certain  of  their  Diligenc 
in  taking  tiiem.  3.  Nor  do*  they  teU  us  by  wh; 
Method  they  meafured  their  Diftances. 

J  N  Eraiojibefiei's  Menfuration,  thefe  Things  ai 
to  be  obferved.  r.  He  did  not  add  15  min.  (ft 
ihe  Angle  made  by  the  Sun's  apparent  Ray  x 
iand  the  true  central  Ray)  (Fig.  7.)  to  the  Arc 
found  B  Z  7  degr.  12  min.  2.  He  did  not  pro\ 
SyeHe  and  Alexandria  to  lie  under  the  fame  Merid 
an*  3.  The  Termination  of  Shadows  cannot  b 
accurately  obferved  5  and  alfo  a  Style  at  any  c 
ther  Place  within  150  Furlongs  ot  Syene  woul 
have  been  without  a  Shadow.  4.  He  took  th 
Diftance  between  Syene  and  Alexandria  from  con 
mon  Computation  which  is  feldom  exaft ;  neithc 
do  we  certainly  know  the  Length  of  his  Furlong. 

I  N  Pofidonius's  Method  thefe  Errors  may  h 
objefted.  i.  He  fuppofed  Canopus  not  to  rife  a 
bove  the  Horii^on  01  Rhodes ;  tho*  it  is  known  t 
be  elevated  two  Degrees  there :  however,  he  coul 
not  befure  it  exaftly  touched  it.  2.  He  detei 
mined  the  Diftance  between  Rhodes  and  Alexan 
dria  by  Guefs,  and  computed  Voyages.  3.  Th 
Length  of  liis  Furlong  is  not  tmly  ftated;  4.  I 
may  be  doubted  whether  Alexandria  and  Rhode 
.  lie  under  the  Hime  Meridian,  t5?r.        , 

I  N  the  Terreftrial  Methods  there  are  thefe  De 
fe6ts.  1.  An  Error  iseafily  committed  in  takii^ 
the  exa6t  Altitude  of  any  Mountain.  2.  Th 
extrcam  Point  of  Vifion  cannot  be  a^^ly  deter 
mined,  by  reafon  of  the  Refrafticm  and  the  Weak 
ne&  of  the  Sight. 

T  H  U  S  far  concerning  the  Dimenfions  of  th 
Earth's  Perimeter,  ^  it*s:Semidiameter,  Superficies 
and  Solidity  \  from  whence  we  mightt  compute  it^i 

2  :  Solidit 
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Solidity  or  Weight :  but  betaufe  it's  Parts  are  of 
different  Gravities  and  Textures  unknown  to  us, 
we  cannot  fo  well  determine  it*s  Weight  but  by 
Suppofition. 

I  r  muft  be  remembered  that  the  Semidiameter 
of  the  Earth  is  the  Model  of  all  Celeftial  Dimen- 
fion^,  both  ip  determirling  the  Diftances  of  the 
Planets  from  the  Earth,  and  from  one  another, 
and  in  computing  their  Magnitude.  Thus  we  fay  ,^ 
die  Sun  is  diilant  from  the  Earth  1200  Semidia<* 
meters,  and  the  Moon  $g^  £*fr. 

IN  Geograpbyj  not  only  the  greater  Circles,  as 
the  Equator,  6?r.  are  to  be  confidered,  but  alfa 
the  lefler  are  of  Ufe,  that  are  parallel  to  the  Equa- 
tor, viz.  how  many  Miles,  or  Perches,  make  a 
De^ee  in  fuch  or  fuch  a  Parallel  ?  Therefore  we 
havie  taken  the  following  Table  out  of  Snellim^ 
and  have  added  to  his  Meafure  of  a  Degree  \m 
Perches,  the  fame  in  Germany  Dutcby  and  Itatian 
Miles. 

A  Table  fiewing  the  Extent  of  one  Degree  in  the  few- 
ral  Parallels. 

'  The  Latitude  of  the  Place, 
or  the  Diftance  of  each  Pa- 
•^      rallel  from  the  Equator. 


Perches  in 

Holland 

German 

Italian 

£qu. 

1  Degr, 

Milts 

Miles 

Miles 

Miles  Perch. 

Miles  Min: 

Miles  Min. 

28500 

*9         ^ 

15     0 

60 

•i 

28496 

18  1496 

H  59 

59  59 

2 

2848J 

18  1483 

H  S9 

59  58 

3 

28461 

18  1461 

14  58 

59  54 

4 

28431 

18  1431 

H  57 

59  5» 

? 

28392 

18  1392 

1456 

59  45 

6. 

28344 

18  134+ 

H  55 

59  4» 

UJ 

28288 

18  1288 

H  53 

59  34     1 

•s 
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Lati- 

Pertbti  in 

H»lfmid 

Miltt 

G*rm*» 

It0Bam 

tud€ 

1  Di^. 

Miles 

Miles 

8 

MHts  Perth 

Mites  Mm. 
14  51 

Miles  Min 

2822 

18  1223 

59  2; 

9 

28149 

iS  1 149 

1448 

$9  16 

lO 

11 

28061 

18  1067 

14  46 

fg  6 

27976 

18  976 

•4  43 

S8  5"$' 

12 

27877 

.8  877 

1440 

58  42 

»3 

27769 

18  769 

H  37 

5829 

H 

27653 

18  653 

»4  3J 

5814 

i6 

27526 

18  529 
18  396 

14  29 

57  58 

27396 

1425 

57  42 

7 

27255 

'?  ^55 

14  21 

57  24 

\t 

«7io5 

18   105 

14  16 

5^  ♦ 

19 

26947 

»7  1447 

14  II 

5644 

20 
21 

26781 

17  i«8i 

14  6 

56  24 

26607 

17  1107 

14  0 

56  0 

". 

26425 

>7  9»S 

»3  54  j 

55  56 

ii 

26234 

'7  734 
17  536 

■  3  48 

55  12 

24 

26036 

13  42 

5448 

25 
26 

_8583o 

>7  330 

13  36  1 

H  24 

35616 

17  ««6 

13  29  1 

54  0 

27 

25394 

16  1394 

13  22 

53  28 

28 

25164 

16  1 164 

'5  «5 

53  0 

29 

H927 

16  927 

'3  7  , 

52  28 

3' 

24681 
24429 

16  681 

»3  59  • 

51  96 

16  429 

12  5, 

51  24 

32 

24169 

\6    169 

»2  43  , 

50  52 

33 

23902 

15  1402  i 

'2  35  1 

50  20 

34 

23628 

15  1128 

12  26   ; 

49  44 

3? 
36 

23346 

15  846 

12  17 

49  8 

23057 

'5  557 

12   8 

4832 

37 

22761  , 

15  261 

'«  59  . 

47  56 

i» 

22458 

H  >458 

n  49 

47  16  1 

39 

23149 

14  I 149 

II  39  1 

46  39  : 

40 

2t832  ■ 

14  832  ■ 

1 1  29 

45  0  ; 

4» 

21509  - 

14  509 

II  19 

45  '6  , 

42 

2I>l8o 

14  i^So 

10  5§  ' 

44  36 

43 

2<J843 

«3  >343 

«  K 

44 

20501 

13  IQOt 

'°47  ., 

43  B  ; 

4? 
46 

20152 

13  6i;e 

10  36 

A.Z   24  • 

19798 

13  298 

10  25  ^ 

4«  40 

47 

»9437 

13    0 

10  14  ' 

41  0 

48 

19070 

12  1070 

10  2 

40  8 
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Lati- 

Perches in 

tude- 

_.»  0<fr. 

Deg. 

'49 

11(698. 

i^o 

18319 

S' 

17936 

S* 

17546 

S3 

17152 

54 

,16754 

5? 

16347 

S6 

•5937 

57 

15522 

5» 

15103 

P 

14679 

6o 

14250 

6i 

13817 

62 

13380 

53 

11939 

A* 

12494 

6? 

12045 

66 

11592 

fyj 

1113^ 

68 

10676 

69. 

ro2i3 

70 

9748 

7« 

9279 

72 

8807 

73 

8333 

74 

784f 

7.T 

7376 

76 

6895 

77  ■ 

64" 

78 

59»?    . 

79 

5438 

»o 

4949 

81 

4458 

82 

3966 

»3 

347-3 

*^ 

«979    : 

«5 

2484 

"ST 

1988    ■ 

87 

1492 

8g 

995 

89 

497 

90 

0 

Holland 
Miles 


Miles  Perch' 


12 
12 


II  1436 

II  1046 

II  652 

II  2^2 

10  IU7 


>o  937 
10  522 
10  103 

9  ^"^n 

9    750_ 


9  3«7 
%   138a 

«  939 
8  494 
8   4(; 


7  1 092 
7  ^3? 
7  »7^ 
6  1213 
6  74-8 


6  279 
5  ^307 
5  933 

s  346 

4  M70 


4  ^95. 
4  4>» 
3  H25 
3  93a 

2  1458 
2^  966 

a  473 
I  1479 
I  984 


f  488 

o  1492 
o  991 
o  498 
o   o 


[   German 

Italian 

Miles 

Miles 

Mile!  Mm 

Miles  Min 

9  SO 

39  *o 

9  38 

38  3* 

9  z& 

37  44 

9  >4 

37    0 

9    2 

36    8 

849 

35  26 

8  36 

34  24 

823 

33  32 

8  10 

32  40 

7  57 

3'  48 

7  44 

31    0 

7  30  . 

30    0 

7  .6 

29    4 

7    a 

xS    8 

6  48 

27  12 

634 

26  16 

6  20 

25  20 

6    6 

24  24 

5  5f 

23  28 

538 

22  32 

5  *3 

21  32 

5     8 

20  3?  .. 

♦  5| 

19  32 

438 

.8  3* 

4    8 

17  32 

16  32 

3  S3 

.  «s  32 

3  38 

14  32 

3  23 

13  32 

3    8 

1-2   52 

2  52 

'II    23 

2  36 

lo  24 

2    20 

9  20 

»    5 

8  20 

I  so 

7  «o 

1  34 

612 

1  18    ' 

5  «2 

«    3 

4  '* 

0  47 

3  «* 

0  31 

a    4 

0  16 

«    4 

0    0 

1      0    0 
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C  H  A  P.    V. 

Of  the  Motion  of  the  Earth. 

TH  E  P'jtbagorean  Motion  or  Circumvolutic 
of  the  Earth  (not  a  Nutation  or  Quakin§ 
IS  according  to  the  Copernicans  the  Caufc  of  mo 
of  the  Changes  iii  the  Celeftial  Appearances,  whic 
would  otherwife  be  conftantly  the  fame  in  ever 
Place  (a).    Tiio*  indeed  there  is  not  any  Propert 


i 


(a)  This  Syftem  was  not  in- 
vtnted  by  Pythagoras ,  as  fomc 
imagine,  for  Diogenes  Lahtius 
cxprefsly  faith,  that  Pytbago^ 
ras\  Opinion  was.  That  the 
World  was  rounds  containing 
the  Earth  in  the  middle  of  it ; 
and  that  Philolaus^  the  Pythago- 
rean^  was  the  £rft  that  faid  the 
Earth  moved  in  a  Circle :  But 
fome  fay  Hercetas  the  Syracu- 
Jian.   Derham*s  Jfiro-Theology, 

Pythagorast  who  lived  in  So- 
ciety with  the  Egyptian  Priefts 
feven  Years,  and  was  initiated 
into  their  Religion,  carried 
home  from  thence,  beiides  fe- 
veral  Geometrical  Inventions, 
the  true  Syilem  of  the  Uni- 
verfe,  and  was  the  firft  that 
taught  in  Greea^  that  the 
Earth  and  Planets  turned  round 
the  Sun,  which  was  immovea- 
ble in  the  Center;  and  that  the 
Diurnal  Motion  of  the  Sun  and 
fixed  Surs,  was  not  real  but  ap* 


parent,  arifing  from  the  M 
tion  of  the  Earth  round  i 
Axis. 

The  next  Perfon  who  mai 
a  confiderable  Figure  this  wa 
was  Ptolemy  with  his  Cych 
Epicycles,  and  Eccentrics, 
quite  burthened  Nature,  and  1 
Hypothefis  (hews  too  much 
Art  5  thefe  are  all  now  expl 
ded,  and  his  folid  Spheres  bro 
to  pieces;  he  left  behii 
him  a  Work  entitled  Almage^ 
or  the  great  Conftruftio 
which  was  founded  on  ti 
Obfervations  of  Hipparchus* 

Copernicus  had  the  Hono 
to  reftore  the  ancient  Pytl 
gorean  Syftem,  notwithftandii 
the  Prepofleflion  the  Ptolemt 
had  gained  in  the  World. 

To  thefe  fucceeded  the  N 
ble  Dane,  Jycbo  Brahe,  whc 
Hypothefis  in  a  great  Meafa 
18  compounded  of  the  other  tw 
and  fecms  dcfigned  to  accou 
-i 
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of  the  Earth  fy  much  difputed  againft  and  cavil- 
led at  as  this ;  fo  as  even  not  loflg;^o  tQ  have 
jindergonp  the  Cenfure  of  the  Romifi)  Church. 
However,  becaufe  it  feems  very  probable  to  many 
that  there  is  fuch  a  Motion,  we  ftiall  endeavour  to 
explain  it;  ^^ 

I T  is  known  to  all,  even  the  Vulgar,  that  the 
Sun,  Moon,  and  Stars,  appear  to  move  from  Eaii 
to  Weft,  and  to  return  to  almoft  the  fame  Places 
again  in  the  Heavens,  in  the  Space  of  twenty  four 
.Hours.,  So  that  either  they  muft  ideally  nK>ve, 
or  we  oUr  felves  be  moved ;  and  attribute  our 
.Motion  to  them*  For  it  is  a  felf-evident  Prin- 
ciple, that  if  two  Things  change  their  [Diftanc^ 
from  one  another,  one  of  them,  at  leaft,  mull 
have  moved. 

T  H  A  T  the  Earth  is  fixed,  or  at  Reft,  and  the 
5tars  with  the  Heavens  in  Motion,  was  a  common 
Opinion  ;  and  is  fo  ftill  among  thofe  that  are  ac- 
counted Ptolemaic  Aftronomers :  But  the  Pytbagfih 
r^a»j  of  old  maintained,  that  the  Stars  conftantly 
kept  their  Places  •,  and  that  the  Earth  was  revol- 
ved about  it*s  Center.  Of  which  Seft  was  the 
celebrated  Ariftarcbus  of  Samos ;  who,  for  defend- 
ing this  Opinion,  was  by  his  Enemy  and  Advov 
fary  accufed,  before  the  Bench  of  the  AreopagUeSy  of 
having  violated  the  Laws  of  Religion  j  but  was 
fortunately  abfolved  by  them  *.     Afterwards,  but 

very 

for  the  difficulties  of  both  joF  theCelefiial  Bodies  cAfcrvc  in 

them,  and  fo  is  liable  to  feveral  their  Motion,    and    laid    the 

Objeftions  in  them  both.   He  Ground  -  work  of  the  Modem 

was  very  skillful  in  obferving,  Philofophy.  iThus  rhavegivcw » 

and  in  the  F4irniturc  of  his  Ob-  "  fhort  Sketch  of  the  Rife  and 

fervatory  exceeded  even  Prin-  Perfeftion  oi  this  Science. 

CCS  and  Kings.  *  The   Great  OalUa)i^  the 

J^hn  KepUr^  the  laft  I  (hall  Modern  Afteftor  of  the  fame 

mention,  by  the  help  of  TycbcTs  Do£lrine,  met  with  the  fafc  bf 

Labours,  found  out  (he  Laws  theimcieitt^W^Pl^of»plitf; 
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vtry  few  affent^d  t6  diis  Oj)inkMi-,  fo  that  it  lay 
hid,  or,  as  it  were,  buried  in  Oblivion  for  many 
Ages  -,  infomuch  that  we  find  hot  the  leaft  men- 
tion of  it  in  the  Schools,  till  the  fiimous  Aftrono* 
tner  Copernicus^  abotit  200  Yeai^s  ago,  brought  it 
again  into  Eftimation,  and  backed  it  with  fcveral 
Argumentis,  fo  that  many  excellent  Aftronomers  af- 
ter him  embraced  it ;  among  whom  flourifhed  not 
loiig  fince  the  great  Kepler^  Profeffor  of  Mathema- 
tics to  the  Emperor ;  and  Galilao  an  ItaUan^  Ma- 
thematician to  the  great  Duke  of  Tufcany  i  as  alfo 
Lanjberg  2l  Buicbmdn. 

AND  whereas  ^^  obferve  two  apparent  Mo- 
tions in  the  Heavenly  Bodies  (one  by  which  all 
the  Stars  both  fixed  and  wandering  feem  to  be  car- 
ried about  the  Earth,   and  to  rife  to  the  Meridian, 
'^nd  fet  under  the  Horizon  nearly  in  die  fame  or 
equal  Times:   The  other,   which  is  called  their 
Annual  Motion  ;    by  which  the  Planets  with  dif- 
ferent Motions,  and  the  fixed  Stars  withecjual  Ve- 
locity, ^e  carried  the  contrary  Way  ft-om  Weft 
to  Eaft)  the  Piolemaics  affirm  both  thefe  Motions 
'to  be-  in  the  Stars  themfelves,   or  in  their  Orbs  ; 
6ut  the  Copernicam  attribute  this  firft  apparent  Md- 
tion  to  that  real  one  of  the  Earth,  not  in  being 
transferred  fix)m  one  Place  to  another,   but  to  it*s 
-Rotation  about  it's  Axis  fi-om  Weft  to  Eaft,  while 
k  CQiitinues  ftill  in  it's  own  Place  (which  caufetfi 
'|:he  apparent  Motion  of  all  the  Stars  the  contrary 
way).     And  they  alfo  fi*ee  the  Sun  and  the  fixed 
^'SfSrs  fro^m  the  aforefaid  annual  Motion,  by  attri- 


ii 


life  wai    brought   before  the  prq)er  Center.  The  poor  Man 

t^If^quiitdons  and  obliged  folemn-  was  forced  to  (ay»  that  he  did» 

]y  CO  abjure  his  Adronomical  with  a  Sincere  Heart,  and  Faith 

^X^nets,  that  the  Sun  ftood  im-  unfeigned,  abjure,  curfe,   and 

..movable  in  the  Midft  of  the  deteft,  the  afordiud  Errors  and 

.(UniYcrfe,  and  that  the  Earth  HetefiGS» 

m^fd.  rotnd  .it»  41  abouc  !('• 

'*^  fcuting 


.  C  UAP.  $.      ^f  Unherfal  Geography i  tf 

bating  the  apparent  Motion  of  thcfe  to  the  real  an- 
nual Motion  of  the  Earth  round  the  Sun  j  and  to 
the  Inclination  of  it's  Axis :  Notwithftanding  they 
aA^H  this  faid  annual  Motion  to  the  reft  of  the 
Planets  \  only  they  deny  the  &un  to  be  a  Planet, 
and  advance  him  to  the  Center  of  the  Syftem^ 
where  Ptotemj  had  placed  the  Earth  \  and  nuke 
the  ^eft  of  the  Planets,  Saturn^  Jupiter^  Mars^ 
ihe  Earthy  Venus  j  sind  Menury^  revolve  round 
him<, 

THE  Rcalbns  for  dw  Copernican  Hypotbefis  are 
thefe. 

1.  T  HE  Motion  of  the  Earth  round  it*s  Axis, 
continuing  in  the  f^une  Place,  will  beft  account  iot 
the  Appearance  of  fuch  a  vaft  Number  of  Stara 
which  feem  to  perform  their  Revolutions  round 
die  Earth  in  24  Hours ;  and  therefore  diis  Mo^ 
don  is  moft  agreeable  to  Reaibn :  As  it  happens 
with  us  when  we  ik  in  a  Ship,  failing  towards  o-i^ 
thcils  at  Reft  in  the  Harbour  5  tho*  they  feem  to 
approach  and  come  nearer  us,  yet  we  do  not  affign 
that  to  any  Motion  in  them.  And  as  Nature  ne- 
ver performs  diat  by  many  means  which  may  be 
done  by  a  few  *,  it  is  very  likely  the  fame  Rule  ist 
cbferved  here. 

2.  T  H  E  Motion  of  the  Stars  would  diUs  be 
incredibly  fwift  and  beyond  all  Imagination  ;  be- 
caufe  their  Diftance,  in  Relpeft  of  us,  is  almoft  infi- 
nite^  and  the  Orbit  they  have  to  run  round  fo 
J)rodigiou(ly  great,  that  they  miift  move  at  leaft 
1 00000  Miles  in  a  Minute :  On  the  other  hand, 
if  this  Motion  be  alTigned  to  the  Earth,  we'  need 
not  introduce  a  progrejfyoe  Celerity ;  for  tho*  fhe  re- 
mains ftill  in  the  fame  part  of  Space,  fhe  folves 
the  Phenomena  by  revolving  about  her  Axis* 

3.  THIS  Argument  is  the  ftronger  if  we  com* 
pare  the  vaft  Bulk  of  the  Celeftial  Bodies  with  the 
Bulk  of  the  Earfh*    For  aathe  Sun  is  at  leaft  200 
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tirtlcs  bigger  than  the  Earth,  and  feme  of  the  fixed 
Stars  looo  times ;  it  is  much  more  probable,  that 
the  Earth  revolves  round  it's  Axis  with  an  eafy 
natural  Motion,  than  that  fuch  vaft  Bodies  fliould 
move  from  one  Place  to  another  with  incredible 
Swiftnefe. 

4,  THE  moft  celebrated  Aftronomers  are, 
with  Tycbo^  forced,  by  the  Phaenomena,  to  deny 
that  there  are  folid  Orbs,  fuch  as  the  Ancients 
made  ufe  of  the  better  to  explain  their  imaginary 
Motion  of  the  Stars  5  hence  their  Arguments  for 
this  diurnal  Rotation  about  the  Earth,  are  leis  cp* 
gent.  The  Reafon  why  they  are  forced  to  deny 
this,  is,  becauie  that  one  Planet  is  often  feen  with- 
in the  Orb  of  another ;  which  mult  caufe  a  mutual 
Penetration. 

5,  NO  Reafbn  can  be  given  why  the  Stars 
Ihould  move  round  the  Earth :  But,  on  the  other 
hand,  it  is  moft  agreeable  to  Reafon,  that  the 
Earth,  and  the  reft  of  die  Planets,  Ihould  move 
about  the  Sun. 

6,  N  E I T  H  E  R  Ae  Pole  nor  the  Jscis  about 
which  the  Stars  arc  fuppofed  to  revolve,  is  real : 
On  the  contrary,  there  is  a  known  Pok  and  J^s 
in  the  Earth. 

7,  F  O  R  this  Reafon  alfo  Navigation  is  much 
cafier  from  Weft  to  Eaft  than  the  contrary  Way. 
For  they  can  fail  from  Europe  to  India  in  about 
four  Months ;  but  can  fcarce  return  in  fix  Months : 
bccaufe  in  their  going  they  move  to  the  fame  Point 
with  the  Earth ;  but  in  their  returning  they  fteer 
contrary  to  the  Earth's  ^^tion. 

8,  B  E  C  A  U.S  E  the  Cekftial  Pbanomena,  fuch 
as  the  rifing  and  fetting  of  the  Stars,  the  Inequali- 
ty of  Days,  6?r.  cannot  be  accounted  for,  by  any 
other  Motion  than  that  of  Che  Earth.  And  the 
Commodioufnefs  and  Neceflity  of  this  Hypothefis, 
as  more  particularly  perceived  in  the  wonderfid  Ap- 
pearances 
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pearances  of  the  Planets  ;  for  explaining  of  which 
the  Ptolemaics  are  forced  to  fuppofe  feveral  urinecef- 
fary  imcrfering  CircleSj  Epicycles^  and  EccentricSj 
without  any  Reafon :  Whereas  the  Copernicans  can 
naturallyaccount  for  them  all,  (without  any  pre- 
vious Suppofitions,)  by  the  annual  Motion  of  the 
Earth,  or  it's  Revolution  round  the  Sun,  viz. 
I.  Why  the  Planets  feem  fometimes  retrograde; 
and  why  Saturn  is  oftener  and  continues  longer  fo 
than  Jupiter  5  and  Jupiter  oftener  and  longer  fo 
than  MarSj  &c.  and  alfo  why  they  are  carried 
fometimes  with  a  fwifter  Motion,  and  at  other 
times  appear  ftationary.  2.  Why  Mercury  and 
Venus  can  never  be  feen  a  whole  Night  together. 
3.  Why  Venus  is  never  carried  further  from  the 
Sun  than  48  degr.  and  Mercury  never  more  than 
28  ;*  and  fo  can  never  be  feen  in  Oppofition  to  the 
Sun.  4.  Why  Venus  may  be  feen  in  the  Evening 
after  the  Sun  is  fet  -,  and  the  next  day  in  the  Morn- 
ing before  the  Sun  rifes,  fc?r. 

I  FORBEAR  to  mention  any  more  Phe- 
nomena, (thefe  being  the  principal  from  whence  a 
folid  Argument  may  be  drawn  for  the  Motion  of 
the  Earth)  fmce  they  are  all  eafiiy  and  naturally 
accounted  for  upon  this  Hypotbejls^  fo  that  it 
would  be  flrange  if  the  Earth  fhould  not  move, 
when  fuch  evident  Appearances  require  fuch  a  Mo- 
tion. And  tho*  thefe  Arguments  are  not  demon- 
ftr attire  ^  yet 'they  render  this  Hypothefis  prefer^i- 
ble  to  the.  other,  which  fuppofeth  the  Motion  of 
the  Heavens,  And  we  muft  admit  of  the  one  or 
the  other.   * 

BUT  the  Arguments  which  fome  alledgc  to 
the  contrary  are  eafily  anfwered  -,  fuch  as,  i.  The 
Earth  is  not  fit  for  Motion,  becaufe  of  it's  Gravi- 
ty. 2.  The  Parts  of  the  Earth  naturally  tend  in 
Alright  Line  to  the  Center  -,  and  therefore  a  circu- 
lar Motion  is  againft  Nature.     3.  If  the  Earth 
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were  moved,  a  Stone  dropped  from  the  Top  of? 
Tower  would  not  fajl  j^ft  at  the  Foot  of  it.  4.  A 
^all  (hot  from  a  Cannon  Eaftward  at  a  Mark 
could  not  come  horn?  to  it,  if  the  Mark  with  th' 
whole  Earth  did  at  the  fame  Time  move  toward 
the  Eaft :  or  at  leaft  -v^ould  hit  th?  Mark  foone 
when  (hot  towards  the  Weft,  AMq  a  Bird  flyinj 
towards  the  Eaft  woiUd  be  retarded :  biit  forward 
pd  in  frying  the  contrary  Way,  5.  Towers  an( 
JSuiidings  could  not  ft^nd  upright,  but  would  fall 
^d  Men,  by  the  quick  Rotation,  would  becom 
jgiddy.  6,  Becaufe  (f^  theyj  the  Stars  are  obfer 
ved  to  change  their  Places,  but  not;  the  Earth 
7,  Becaufe  the  Earth  is  in  the  Center  of  tjie  World 
but  die  Center  of  any  Thing  is  not  moved.  8,  Be 
caufe  the  holy  Scriptures  confirm  die  Stability  c 
the  Earth, 

T  O  all  which  the  Copernicans  anfwer  thxis,  T 
the  jfr/,  that  the  whole  Earth,  taken  together,  i 
not  abfolutely  heavy.  For  Gravity  confifts  in  th 
Tendency  of  the  homogeneous  Parts  to  the  whole 
^nd  tho'  this  kind  of  Gravity  be  found  in  the  Su 
and  Moon,  they  are  neverdielefs  not  accounte 
weighty. 

T  O  the  fecond  they  anfwer^  that  the  circuit 
Motion  of  the  whole  does  in  no  wife  hinder  th 
relative  Motion  of  the  Parts,  which  are  moved  i 
in  a  direft  Line  towards  the  Center  \  as  appeal 
by  the  Parts  of  the  Sun  and  Moon. 

T  O  the  third  they  anfwer  three  ways,  i.  Th: 
heavy  Bodies  are  not  carried  direftly  towards  tl 
Center  of  the  Earth,  but  in  the  (hqrteft  Lines  po 
lible  to  it's  Superficies ;  which  are  thofe  parallel ! 
the  Tower ;  as  iroa  docs  hpt  tend  to  the  Cent< 
of  the  Loadftone,  but  to  the  Lqadftone  it  fel 
2,  The  whole  Atmofphere  adheres  to  the  Earti 
gnd  Is  moved  along  with  it:  therefore  when  R 
dies  are  thus  let  fall,  they  partake  of  this  circul; 

Motioi 
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Motdon»  aftcj  %re  c?«jqd  d^wnv^rds  as  it  w^rejia 
aVcffel.  3»  GaJJendusj  by  Jrtj)€^ted  Exper;mei^ 
i:3iuad,  that  if  a  Body  be  projected  from  anbtfier 
Body  in  Motion^  it  will  partake  of  the  Motion  of 
that  other  (Body;  as  a  Stone  dropped  frog^  thft 
Tojp  of  a  IV^aft,  while  the  Ship  is  ih  a  very  fWiA 
Momri^  k  not  left  by  the  9iip  buf  fells  it  th6 
Foot  of  the  Mafl:,  Alfo  a  Ball  Ihot  perp^ndiqu^ 
kriy  from  the  Foot  of  th^  Maft  falls  in  the;  yery 
fame  Place.  Therefore  the  Objeftion  is  of  no 
Force. 

T  O  th^fiurfb  tjaiy  apfwer  as  to  the  third. 

THE  fifth  Objedion  hath  no  Place,  bec^ufe 
the  Motion  of  the  J^artlv  is  ^ven  and  uniformy.  with^ 
out  dafhiog  Pf  ftriking  agajinft  toy  other  Pc>dy  j 
and  tte  BuildiiiM  being  heavy  Bodies,  ap4  hpP?<>r 
geneous  to  the  Earth,  are  moved  as  if  they  were 
in  a  Ship  5  which  tho*  it  fails  either  fwiftly  orflow^ 
iy,  yet  if  the  "Motion  be  even  andL  fbeady;  without 
Waives  and' on  fmooth  .Water,  Bodies  iet  upright 
will  not  be  overturned^  nor  a  Glafs  of  Wine  be 
§)ilt. 

TO  the^¥^<&  weanfwer,  that  we  are  not  fen- 
fiblc  of  any  Ghange  of  Place  in  the  Stars,;  onJy  of 
their  Situation  in  Refpeft  of  our  felves ;  wihich 
may  appear  a)rid  reajly  be,,  w;liether  we  ^ith  the 
JEarthj  or  die  St^r^s  thejpfqlves  a^e  mpyed?  ^r 
even  tho'  both  we  and  tlie  Stars  fliould  be  iia  Mo- 
fion(b).    „  :   :  ;     :    IN 

(^)  M6ft  of  tWeObjcaioxis  the  TopT,  in  the  fime  Time 
«re  anfwered  l^  the  Laws  df  chat  eke  Ship .  moves  frotn  M 
Mechanic^  thiw:  Let  W,  E  be  to  D.  From  the  Conjiinftjoa 
the  Line  of  Motion  of  a  Shi^)  of  fliefe  twa  Forces  (M  X  the 
ifom  Wi6  E,  rcprefeating  the  Projefiion^  and  M  B  \hc^\nfs 
•Motion  of  the  Earth  from  Weft 'Motion)- it  is  manifdt  by  the 
to  Eaft.  Let  MT  <in  1%^.  9)  known  Lawi  of  Motioft,  ,that 
besfr  MftK,  from  the  Foot  6(  tl^Body  wiJl  not  be.  carried 
^hich>  M,  fuppofe  a  Body  to  perpcttdiculafly  to  the  pbce 
be  throwtt  perpetulictilarif  to  ^T^hikt  m^ -thc-Diagona^  Line 
r   r—       y  ^  "^        MB. 
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•I  N  the  fevinih  Objeftion  both  the  Affitm(M)$  a 
feffc  J  or  at  leaft  doubtful,  •  •  -     • 

■■  ■-■■■■■  ■  ■■■  :•■  .■-.    ..    ■■    .■.  ,..Tu 


M'B,  ^  as 'to  accompany  tb* 
litafii  ki  )t*9  Motion  i  fi^ni,' 
M  T  to  BD,  then  fuppofc 
the  Body  to  fall  from  the 
fop  of  the  Maft  B  to  the  foot 
Pi  ill  the  fame  Time  the  Ship 
inov^)  fropi  P  to  G ; ,  >nd  it 
IS  plain,  that,  by  the  mutual 
afling  of  B  D,  the  centripetal 
Force,  and  BF=DG,  the 
Ship's.  Motion,  the  Body  will 
fall  in  the  diagonal  Line  B  G, 
;ind  alfo  accompany  the  Maft 
in  it's  Motion  from  P  to  ^J; 
to  that  tho'  it  was  really  carried 
in  the  Lines  MB,  BG.  yet  it 
will  fcem  to  have  moved,  onJv 
.upwards  and  downwards,  paral- 
lel to  the  Line  FG.  ' 
-  Alfo  (in  Fig.  io.)'letM-T 
he  the.  fame  Maft,  and  fiipppfc 
a  Frojef^ile  to  be  call  eaft- 
wa«d  from  the  Stern  $,^:to  the 
/top  of  the  Maft  T,  fn  jhe  Time 
the  Ship  moves  aHb^^ifl^vawl- 
froro/M  to  D;  then  .wi^oit'^. 
Mptipo  v*pwai:d8  dcfcribe  the 
.piagonal  Sfi{  where  TeVit  be 
obftfudlVd  fo  as  to  feem  to  fall 
perpendicularly- i^O^b,  ito.  the 
,TiiPC  the  Ship  moves  from  D 
to  G ;  then,  as  before,  it  will 
dcfcribe  the  Diagonal  B  G,  tho* 
"it  fteuwsdto  move  upwards oaTy 
*  in  therLincTS,  and  dow^n wards  . 
I  in  FG  .-       -  .'.».:• 

'      So  (m  Fig^  1 1-)  if  a  J6dy 
,  be  proje3:cd  wellward   frdtn  . 
.  the  Heaid  of  the  Ship  H  to  the  ^ 
'  top  <jf  the  MattT,  in  the  Time 
i'it  move^  eaftward*  HG:  equal  : 
V  to  the  Diftaace  M  H,  thieiic  will 
'  it.*s  Motion  upwards  ^dofcfi^ 


the  ptrpf  lidienSr  -tLino  H'; 
Anc}  if  in  fhjerfiige  time 
feems  to  dejcej^jd  from  B  to  \ 
that  tlielMail'  iiibvA'"HG: 
G/5c=:MH,  it'sMitibiidowi 
wards  will  dcfcribe  the.  Diagi 
nalBG;  So  that,  inthis.Ca?! 
it  aiccnds  oy  a*  perpendiculs 
Line,  and  falls  l)y  a;i  inciinift 
Line;  tho'  it  fecnied'ta 'afcen 
by  the  inclined  jLipe  'b  F,  an 
to  fall  bv  jthp,  pexpcndicula 
Line  FG, 

Hence  it  is  plain  that  Bodie 
rniay  appear  to  have  a  Modoc 
dir?£lly  cpntraiy  (a  their  rea 
and  abfolute  MotioQ :  fo  that  \ 
is  pleafant  to'cohcdve,  liov 
falfly  we  may  judge  of  the  Mo 
tion  of  Bodies  by  their  unequa 
pittance  froijixiis;  i^ot  confider 
ing  that  we  may  be  infeniib^ 
moved  from  them. 

Hence  alfo  Is  'deduced  tha 
mgenious  Expirinient  of  QaHi 
lavy  mcntione^l  in  J}erkam\ 
Aflro-theology^  as  follows. 

'  Shut  yourfetf  up  (/ry/  be] 

*  with  your  Frieiiliin  thegrea< 

*  Cabin  oi  la  Sh'i{5,   togcthci 

*  with  a  Parcel  of  Gnats  and 

*  Fli^s,  and  other  little  Wingeo 

*  Creatures.     Procure   alfo  a 

*  great  Tub  of  Water;  :md  put 

*  Fifhes  therein,    ijang  alfo  a 

*  Bottle  of  Water ,u|r  fo  empty 

*  itfelf;  driepby  drop  into  ano- 
^  ther  (iich  Bottle  placed  unde«- 

*  neath  with  a  nftrroiy!  Nedt. 

*  Whiltt  the  Ship  Jfcs  Bill,  di- 

*  ligently  obfer^  llow  ^efe 
^  little  wi>ge4  Cueaturc  fly 
'  witii  thi?  Uk^  fwifcftcfs  to  ey^- 
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T  O  xkitAgbtb  is  anfwe^ed,  i.  The  holy  ScriJ>* 
ttires,  in  phyfical  matters,  always  fpeak  according 
to  Appearances,  and  the  Capacity  of  the  Vulgar  \ 
as  where  the  Moon  is  feid  to  be  a  great  L^bt  crea^ 
ted  io  ffvt  Ugbt  in  the  Night  \c) :  thb*  the  Mooa 


ry  Part  of  the  Cabin  j  how 
tho  Fi/hes  fw^aindifferientty 
towards  ajl-  Sidca;  and  bow 
the  defending  DropJ  all  fall 
into  the  Botfi^/underneath. 
And  if  you  throw  any  thing 
to  your  Friend  you  need  ufe 
no  more  Force  one  way  than 
another;  provided  the  DU 
ftanpes  be  equal.  And  if  you 
leap,  ypu  will  reach  as  far 
one  way  as  the  other.  Hav- 
ing obferved  thefe  Particulars 
whilft  the  Shipljie'silill^  make 
the  Ship  to  iail  with  what 
Velocity  ycm  pleafe ;  and  fo 
loQg  as  the  Motipn  is  uni- 
form, liot  flu^uating  this 
Way  and  that  Way,  you  ihall 
not  perceive  there  is  any  Al- 
teration in  the  aforefaid  £f- 
fefts }  neither  can  you  from 
them  conclude  whether  the 
Ship  moveth  or  fbndeth  ilill. 
But  in  leaping  you  ihall  reach 
as  far  on  the  Flpor  as  you  did 
before  5  nor  by  any  Reafon 
of  tl^e  Ship's  Motion  fhall  you 
.make  g  longer  Leap  towards 
the  Ppop  than  the  Prow ; 
notwithftanding  that  whilft 
you  were  up  in. the  Air,  the 
Floor  under  your  Feet  had 
run  the  contrary  Way  to 
your  L.eap,  An4  if  you  caft 
any  thing  to  your  Compa- 
'  nion,  you  need  ufe  no  more 
Strength  to  make  i^  reach 
l^m,  if  he  fhould  be  toward^ 
thQ  Prow  ai|d  ypu  (owar^« 


the  Poop,  than  if  you  fiood 
in  a  contraiy  Pofition.  The 
Drops  ftall  all  fall  into  the 
Bottle  that  is  lower ;  and  not 
one  towards  the  Poop,  al-* 
tho*  the  Ship  ihall  have  run 
many  Feet,  whilft  the  Drop 
was  in  the  Air.  The  Fifliei 
in  the  Water  fliall  have  nQ 
more  Trouble  in  fwimming 
towards  the  fore  part  of  the 
Tub,  than  towards  the  hior 
derParti.but  (hall  make  ta 
the  Bait  with  equal  fwifmeui 
on  any  Side  of  the  Tubl 
And.laftly  tl\e  Gnats  and  Fliei 
fliall  .continue  their  Flight  in- 
differently towards  all  Part^ 
and  never  be  driven  together 
towards  the  Side  of  the  Ca- 
bin next  the  Prow  s  as  if 
wearied  with  following  tlie 
fwift  Motion  of  the  Ship. 
And  if  by  burning  a  few 
Grains  of  Incenfe  you  make 
a  little  Smoak;  you  ihall 
perceive  it  to  afcend  on  high» 
and  hang  like  a  cloud,  moving 
indifferently  this  .  Way  or 
that,  without  any  inclination 
to  one  Side  more  than  ano« 
ther/  All  which  Obfcrvati- 
ons  depend  upon  the  aforerai4 
Laws  of  Mechanics ;  and  fu£. 
ciently  anfwcr  the  moft  con- 
iiderable  Objedlions,  deduced 
from  Philofophy,  againft  the 
Motion  oftheEarthk 
(r)  GfP»  i.  i6» 
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be  not  great  in  Refpe6t  of  the  Earth  and  fixe 
Stars,  nor  hath  any  Light  in  itfelf ;  neither  dot 
it  give  Li^t  to  the  Earth  every  Night.  Thi 
the  Sun  is  faid  to  go  forth  from  the  End  of  the  Hec 
vensj  and  to  hafle  to  it  again  {d ) ;  whereas  in  Trut 
diere  is  no  iuch  End  to  be  found.  So  in  the  Boo 
of  Job  {e)  J  the  Earth  is  faid  to  be  of  a  plane  an 
fauare  Figure,  underpropped  and  fupported  wit 
riliars ;  which  is  not  to  be  underftood  in  a  liters 
Senfe,  as  even  the  moft  ignorant  niay  perceive  (/) 

Moi 


(/}  yo3  ix.  6.  zzviii.  24. 
if)  fiefides,  Thinrgs  are  of- 
ten fpoke  of  as  they  appeai;, 
Bot  as  they  really  are.    For  as 
St  Hiir$m  fays  (upon  the  thir- 
teenth Chapter  of  St  Maftbno) 
It  is  tbi  Cttfiom  •/  tbi  Sir  if- 
ittreSffor  tbi  HifiorUn  t$  reUtf 
tbi  Opinion  Min  bad  ef  many 
Mattifs,  as  at  tbat  Ttmi  tbofi 
Mattifs  wiTi  by  all  Piople  tOr 
kin  td  ii.  And  inanother  Place. 
Tbin  an  many  Tbings  in  tbi 
Holy    Scriptunst    tobicb    an 
fpoken  according  to  tbi  Opinioft 
af  tbi  7/fflr/  in  tobicb  tbiy  tocn 
ioni ;  and  not  according  to  Ria- 
iity.    And  we  (honld  Snd  verv 
ablurd  Conduiions  would  fol- 
low the  taking  of  thcfe  Texu 
In  a  literal  Senfe.    For  m  Jo- 
fbuax.  I2»  13.  the  Sun  i)  or- 
dered to  ftand  ftill  upon  mount 
Gibionf  and  the  Moon  in  tbi 
9alliy  ofAjalon.    But  it  would 
te  very  abfurd  to  take  this  in  a 
find  literal  Senfe,  and  imagine 
tfaofe    two  great  Luminaries 
were  confined  to  thofe  two  Pla- 
ces, otherwife  than  in  Appea- 
WX^  t9  the  viftorious  Jffrat- 


litis.    And  if  fo  confiderabl 

a  Part  of  the  Tranfadion  I 

fpoken  accoidlng  to  it*s  A] 

pearance,   why  may  not  tY 

whole  ?  Why  might  not  th 

Sution  as  well  be  an  Arreft  < 

the  Earth*8  Motion,  as  that  < 

the  Heavens  ?     If  the  who 

Miracle  was  not  (as  fome  n< 

improbably  think)  cffefled  b 

Means   or   Ibme  preternatur 

Refraflions,    or  cittraordinar 

Meteors,  t^c.    And  fo  for  th 

Recefs  of  the  Sun,  or  it*s  Sh; 

dow  in  Hizekiab^s  Cafe  (2  Jdn^ 

XX.  10.  and  I/ai.  xxxviii.  8. 

which  in  appearance  feemed  t 

be  the  Sun,  is,  by  divers  learne 

Men,  thought  to  have  been  th 

Effea  of  fuch  like  eztraord 

nary  Refra£lions  or  Meteors,  i 

mentioned  in  the  lad  Cafe:  C) 

if  it  was  a  real  Regreis,  v(rh 

not  of  the  Earth  rather  tha 

the  San  and  whole  Heavens 

Sec  Dirbam^s  Jfiro-lbcol.   B^ 

fides,  Hiftoriographers  ieldo^ 

confine  themfelves  to  a  Geo 

metrical  or  Afb'onomical  nicet 

in  their  Defcriptions  of  Thing; 

As,  in   I  Kings  vii.  23.  it  i 

written,  that  Solomon  made.' 

mo/tin  fea,  tin  cubits  from  on 

irii 
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^ore  Places  might  be  quoted,  but  dieie  are  fuffi* 
jpient  ^  for  the  holy  Scriptures  were  not  given  us 
to  philofophize  by,  but  to  increafe  our  Piety. 
2.  Some  Places  of  Scripture  are  alfo  produced, 
which  do  not  fpeak  erf"  tJie  Mobility  of  the  Earth, 
but  of  it's  Stability  and  Perfnanency  i  as  that  in  J(A 
^forefaid  (g), 

THUS  we  have  declared  in  brief  what  that 
Motion  is,  which  the  Copemicans  aflign  to  the  Earth  ; 
the  more  full  and  accurate  Explication  of  which 
belongs  to  JJironomy,  And  this  Motion  being 
^poTcd,  all  the  Phsenomena  we  djferve  in  a 
Globe  revolved  about  it's  Axis,  muft  be  applied 
to  the  Earth,  viz.  That  the  Axis  upon  which  it  is 
turned,  is  one  af  the  Diameters :  That  the  Poles 
ju-e  two  immoveable  Points  in  the  Extremities  of 
the  Ajps :  That  the  great  Circle,  or  Perimeter,  iti 
which  the  Rotation  is  made^  is  the  Equator  with 
>t*s  Parallels,  &?f, 

L  E  T  us  now  coniider  die  Velocity  of  the  Eartb^s 
Motion  5  which,  in  that  about  it's  Axis,  is  not 
oyer  all  the  Earth  equal,  but  different  according 
(p  the  Diitanc^  from  the  Equator  *,   being  there 

trim  t9  thi  otkir,   r$m$i  all  hended  to  be  2^05 1,4  Milci, 

ahoutf  and  a  line  of  thirty  iu-  which,  divided  into  24  Hours, 

hits  did  compafs  it  round  about,  makes  the  Revolution  to  be 

But  as  7  ;  22  ::  10 :  31^  Cu*  at    the  Rate  of  about  104^ 

tuts  is  yery  near  the  true  Length  Miles  in  an  Hour;  a  Rotation 

of  die  Line  that  pt^^t  to  en-  that  would  as  eafily  throw  off 

compafs  a  round  V^e)  of  ten  the  Parts  of  the  Earth,   efpe* 

CulHts  Dbmeter.  cially  the  Waters,  as  the  whirl* 

(g)  Such  as  ?fuL  itciii.  i.  ing  round  oiP  a  Wheel,    or  a 

cxix.  90.  ciir.  5.  Ecctif  i.  4«  Globe,  would  the  loofe  Daft 

and  i  Cbron.  Ivi.  30:  which  and  Wat^  thereon  %   but  \xf 

Texts  are   a^l .  underftood  by  Reafon  the  Graviuting  Power 

learned  Commentators  to  mean  exceeds  the    Centrifugal,    as 

the  nnalteraUe  Condition,  Se*  2174  e^teeeds  7,54,064,   that 

fnri^.  Peace,  iaA  Tiaaqniiity.  is,  above  2S8  times  i   there* 

fi  the  Earth.  fore  ^  Farts  lie  quiet  and  fe* 

.    The  Ambit  of  the  Earth,  curt  in  their  re(]pe£tive  Ractil. 

hr  tl?f  IIK4  ^Pint^  '^  aimr^  Pith^iMr^Xbiol  p.  i49- 

fwiftcft 
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fwifteft  as  pafling  thro*  a  greater  Space,  and  fa 
by  Degrees  flower  towards  the  Poles,  as  pafling 
thro'  a  lefi  Space  in  the  fame  Time.  Therefore 
fmce  cvoy  Part  of  the  Earth  is  moved  thro*  the 
Space  of  it*s  Periphery  (or  360  D^.)  in  24. 
Hours;  the  Space  of  one  Hour's  Motion  is  found 
by  dividing  360  by  24,  which  gives  in  the  Quo- 
tient 15  Degr.  and  fo  much  doth  any  Place  on  the 
JEarth  move  (whether  in  the  Equator  or  without  it) 
in  an  Hour.  Alfo  15  Degr.  in  the  Equator  make 
125  German  Miks,  therefore  it  revolves  15  fuch 
Miles  Cor  one  Degr.  j  in  4  min.  and  in  one  tnin.  3i 
Miles. 

BUT  Places  without  the  Equator,  lying  to- 
wards either  Pole,  are  in  the  fame  Time  revolved 
the  fame  Number  of  Degrees :  but  thefe  Degrees 
are  much  lefs  than  thofe  in  the  Equator ;  fo  that 
the  Celerity  of  Motion,  or  Progreflion,  is  ^  the 
Sines  of  the  Arches  by  which  thefe  Places  are 
diftant  from  the  Pole.  Exampk.  The  Diftance 
from  the  Equator  (or  Elevation  of  the  Pole)  of 
Amfterdam  is  52  degr.  23  min.  therefore  the  pi- 
ftance  from  the  Pole  (or  Complement  of  Latitude  j 
is  37  degr.  37  min.  whofe  Sine  is  61037.  Suppofe 
another  Place,  under  the  Equinoftial,  diftant  from 
the  Pole  90  Degr.  whofe  Sine  alfo  is  1 00000,  but 
the  Place  under  the  Equinodial  moves  15  Miles 
in  4  min.  and  225  an  Hour.  Therefore  by  the 
Golden  Rule,  as  1 00000  :  61037  :  :  15 :  9  Miles, 
or  fo  is  225  to  137  Miles.  So  that  Amfterdam  is 
carried  every  Hour  137  .Miles,',  and  in  4  min.  9 
Miles,  by  this  Motion. 

T  H I S  is  more  eafily  found  by  the  foregoing 
.Table  ;  for  by  dividing  360  by  24  we  find  each 
Place  to  move  15  Degr.  of  it's  own  Circle  in  an 
Hour,  and  therefore  i  Degr.  in  4  mm.  (^c.  con» 
•folfing  the  Table 'with  the  Latitude  of  the  Place, 
'  'wre  find  how  many  Miles  it  mioves  in  4  min.  For 
■    ,  ,  Examplci 
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Example  ;  The  Latitude  of  Stockholm  is  about  60 
Degr.  oppofite  to  which  in  tho  Table  is  Jh  Miles. 
Therefore  Stockholm  revolves  fo  many  Miles  in  4 
tnin.  and  fuch  h  the  firft  Motion  in  divers  Places. . 

THE  Second  Motion  of  the  Earthy  is  it's  Change 
of  Place ;  whereby  every  Part  of  it  moves  the 
fame  Space  with,  the  fame  Velocity.  This  Motion 
is  determined  by  the  Diftance  of  the  Earth  from 
the  Sun,  or  the  Semidi^meter  of  the  Orbit  in  whidi 
it  perfprms  it's  annual  Revolution,  moving  in  a 
Day  about  a  De^.  and  in  an  Hour  2I  min. 

A  S  to  the  third  Motion  of  the  Earth,  becaufe 
it  is  more  difficult  to  conceive,  we  Ihall  leave  it 
to  Aftronomcrs,  who  have  found  it  neceflary  to 
be  fuppofed.  Origanus  moves  a  Doubt  about  the 
fecond  Motion  y  and  fuppofes  the  Earth  to  be  on- 
ly moved  by  the  firft,  but  the  Sun  and  fixed  Stars 
by  the  fecond:  Tho*  the  above-cited  Appearan- 
ces, in  the  Motions  of  the  Planets,  fufficicntly 
confirm  this  annual  Motion  (h). 

(h)   Thia  imaginaiy  third  and  the  Regrefs  of  thi  Nodes  i 

Motion  of  the  Earth  they  were  from  tobicb  Thing  neverthelefi 

•bilged  to  fupfofe,  to  account  no  Variation  of  Declination,  pr$' 

for  the  difputcd  Inequality  of  ferlyfo  called,  can  ari/e.  IVbh' 

thcDeclination  of  the  Ecliptic,  ftoffs  Aftron.    LeSt.    fag.  57. 

which  is  now  by  moil  Aidro-  That  there  is  fuch  a  Nutation 

Bomers  thought  to  be  always  whereby  the  Axis  of  the  Earth 

the  fame ;  feeing  there  is  no-  doth  twice  incline  towards  the 

thing  which  Jhould  difturb  the  Ecliptic,  and  twice  return  to 

ferpetual   Farallelifm   of  the  it's  former  Pofition,    fee    la 

Earth,  on  which  this  Equality  Newton's  Prin.  Bbil-  Nat.  Booj^ 

depends,  except  it  Jhould  be  the  iii.  Frop^  2\. 
itifenfible  Nutrition  of  the  Axis, 


CHAP. 
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CHAP.    VL 

OftbeSituatitm^orPlace,  of  the  Earthy  intU^ 
jp€&  of  the  Planets  andjixed  Stars^ 

THE  Situation  of  the  Earthy  in  the  Syfteitl  of 
the  World,  in  rcfpeft  to  the  reft  of  die  Pla* 
nets,  hath  fome  Relation  to  the  Account  we  gave 
of  the  Earth's  Motion,  in  the  preceeding  Chap^ 
ten  For  it  is  the  general  Opinion  of  the  Ptolemaic 
Aftronomers  and  Philofophers,  that  the  Earthy 
being  the  Center  of  the  World,  is  placed  in  the 
middle  of  the  Stars  and  Planets  (a) :  But  the  Co^ 
fernicansj  with  the  antient  Pythagoreans^  place  the 
Sun  in  the  Center  of  all  the  Stars,  and  make  the 
Earth  a  .Planet  performing  an  annual  Revolution 
about  him,  between  Mars  and  Venus  %  as  is  beft 
underftood  by  a  Diagram  of  the  Syftem.  Never- 
thelefs  they  both  agree  in  this,  that  the  Earth  may 
be  accounted  the  apparent  Center  of  the  diurnal 
Motion,  by  which  the  Stars  feem  to  be  carried  a- 
bout  in  twenty  four  Hours.  For  both  Aftronomy 
and  Geography  require  this  Suppofition ;  fo  that 
whether  we  adhere  to  the  Ptolemaic  or  Copernican 
Hypothefis,  we  do  not  detrad  from  the  Certainty 
of  general  Aftronomy  or  Geography.  Becaukr 
the  Difference  of  thefe  Opinions  confifts  only  ia 
this ;  that  the  Ptokmaici  will  have  diis  Motion  to 

{a)  Since  the  World,  orUni-  by  tlie  World  here  is  only  our 

▼erfe^  is  infinite,    the  central  Solar  Syftem,  in  which  Senfe 

Place  of  it  cannot  be  determi-  he  muft  bc  taken  ia  what  fot« 

Aed;  What  our  Aathor  means  lows. 

be 
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t>e  in  the  Stars  themfelves,  but  the  Pythagoreans 
in  the  Earth ;  the  Stars  in  the  mean  time  refting : 
neither  of  wliich  need  be  determined  in  Geography 
or  common  JJlronomy^ 

ACCORDING  to  the  Ptolemaic s  the  Situa- 
tion  of  the  Earth,  in  refpedt  of  the  Planets  and 
fixed  Stars,  is  this  5  The  Earth  in  the  Center ^  then 
the  Moony  Mercury  ^  Venus^  The  Sun^  Mars^  Ju* 
pter^  Saturn^  and  die  Fixed  Stars, 

ACCORDING  to  the  Copermcans%  The 
Sun  b  placed  in  the  Center  of  the  Syftem,  as  the 
Heart  and  Focus  of  the  World ;  and  next  him  is 
the  Orbit  of  Mercury^  then  that  of  Venus^  the 
Earth,  with  the  Moon^  Mars^  Jupiter^  Saturn^  and 
tlie  Fixed  Stars. 

I F  it  be  required  how  fer  diftant  we  are  from 
^ach  of  the  Planets,  we  muft  know  that  the  Di- 
ftance  is  not  always  the  fame,  but  continually  chang- 
ing ;  and  therefore  Aftronomers  reckon  three  De» 
^ees  of  Diftance,  viz.  the  leaft^  greateft^  and 
mean  or  middle  Diftance  i  which  laft  of  the  Earthy 
from  the  reft  of  the  Planets,  is  as  follows,  accor^ 
ding  to  moft  Aftronomers  (6). 


TheEardiis 
diftant  from' 


^60 
-no 

-701 


Mercury 

Fenus  ■ 

qie  Sun 1 150 

Alars  about— 5000 
7<(?i/^about— 1 1000 
^  Saturn  about— 1 8000  |j 


of  it's  Semi- 
^diameters. 


NEVERTHELESS  the  Diftanceof  the 
^arth  from  Mars^  J^pi^er^  Saturn^  and  the  fixdi 


(b)  See  Note  {m)  at  the  end  of  diii  Clijipcer. 

a  Stan 
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Stars,  h  not  fo  perfedtly  determined,  for  want  erf" 
Certainty  in  their  Parallaxes.  Alfo  in  the  Coperni-- 
can  Syftem  the  Diftance  varieth,  not  only  from 
the  Motion  of  the  Planets ;  but  alfo  from  the  Mor 
tion  of  the  Earth  itfelf. 

THE  Reafon  for  eidier  Opinion,  (viz.  of  the 
Ptolemaic  and  Copemican)  about  the  Situation  of 
the  Earth,  are  much  the  fame  with  thofe  we  dif- 
cufTed  in  the  preceedimg  Chapter  about  the  Earth^s 
Motion.  For  this  Difpute  is  of  great  AiHnity 
with  the  former.  Becaufe,  if  the  Sun  hath  an  an- 
nual Motion,  then  the  Earth  and  not  the  Sun  pof- 
feffes  the  middle  Place  :  But  if  the  Earth  fo  move, 
the  Sun  and  not  the  Earth  will  certainly  be  in  the 
Center. 

THE  following  Arguments  favour  the  Coper^ 
man  Hypothefts. 

1.  T  H  E  Sun  is  not  only  the  glorious  Fountain 
of  Light,  which  like  a  clear  Ihining  Torch,  illu- 
minates the  Earthy  Moony  Venusy  and,  without 
doubt,  the  reft  of  the  Planets ;  but  is  alfo  the  Focus 
of  Heat,  and  the  Source  of  vital  Spirits  •,  whereby 
the  whole  Univerfe  is  fubfifted  and  nourilhed: 
and  therefore  very  probably  poflefleth  the  Center 
about  which  they  all  revolve. 

2.  I T  is  more  likely  that  the  Earth,  with  the 
j-eft  of  the  Planets,  Should  revolve  -^ut  the  Sun, 
when  they  receive  Light  and  Heat  from  him  ;  than 
that  the  Sun  fhould  move  about  the  Earth,  when 
he  receives  nothing  from  it. 

3.  THERE  are  many  Caufes  why  the  Sun 
fhould  poflefs  t;he  middle  Place,  and  the  reft  of 
the  Planets  revolve  round  him,  (efpecially  if  we 
embrace  the  Hypothefis  of  Kepler  concerning  the 
Motion  of  the  Planets)  the  chief  of  which .  is,  that 
the  Sun,  being  a  vaft  Body,  is  moved  about  it*s 

.  jfxis,  and  by  a  ftrqng  [Feilory']  Force  exciteth  th© 
2  Earth 
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Earth  and  the  reft  of  the  Planets  to  a  circular  Mo- 
tionic). 

4,  THIS  Rotation  of* the  Sun  about  k*s  Axl? 
is  proved  fro^  the  Obfervations  of  the  Spots  upon 
k^s  Surface  by  Galiko.(d)j  Scbeiner^  &c.  and  we 
inay  reafbnably  prefume,  it  is  owing  to  this  coip^ 
inon  Caufe  that  the  refl  of  the  Planets  revolve  a* 
bout  theirs  j  but  we  cannot  perceive  a  likelihood 
jof  any  Motion  in  this  Luminary  (e). 

5-IF 


[c)  The  fagacioUs  Kepler 
was' the  Founder  of  the  New- 
Etonian  Philofopby  :  it  was  he 
that  firft  foulid  out  the  true 
Syftem  of  the  WorM,  and  the 
Laws  which  the  cclcftial  Bodies 
"obfcrvc  in  their  Motions ;  it  was 
Jie  that  determined  the  true 
Path  of  the  Earth,  and  the 
tt&,  of  the  PJaiiets  about  the 
Sun,  and  difcovered  the  har- 
monic Proportions  and  Concin- 
nities  of  their  Diftances  and 
Motions  :  and  tho''  he  did  not 
demonllrate  (and  (hew  a  Keafon 
for  the  neceffity  of)  fuch  Laws 
aqd  Proportions ;  yet  be  gave  a 
Hifit^  and  laid  a  Found<itio;i 
for  that  Prince  of  Geometers 
Sir  ISJJC  NEWTON,  to 
demonflrate  an  .abfo}ute  Necef- 
fity of  thefe  Laws  i  and  that 
without  a  total  Su^veriion  of 
the  Laws  of  Nature,  no  other 
Rule  could  take  Place  in  the 
RevoluttoQS  of  the  heavenly  Bo- 
iJics,  >'.,.. 

(</)  He  was  the  firft  that 
itfplUd  a  TeUfctfe  to  tb^  Hea- 
wenst ,  aad  bf  U^i  means  difco- 
vered a  great  may  new  fur- 
t^^jfiH  Phanoipenjt;  ay  the 
noons  or  Satellitas  of  Jupitier, 
emd  their  Motions  i  fbe  v4ffions 

VOL.    L 


Phafcs  o^  Saturn ;  tie  In^rea/e 
and  Decfeafe  of  the  Light  of 
Venus;  the  mountainous- and 
uncertain  Surface  of  the  Moon  % 
the  Spots  of  the  8un ;  and  thw 
Revolution  of  the  Sun  aboup 
it*s  own  Axis  :  all  which  were 
firfi  difcovered  and  ol^erved  by 
this  great  Philofopher*  Keill's 
Aftron.  Lea.  Pref.  Pag.  ii. 

(e)  From  the  later  Obfer- 
vations of  Adronomers  it  h 
manifeil  to  our  Sight,  that  al- 
fo  every  Heavenly  Body  we 
have  any  good  Views  of,  is 
turned  round  fome  principal 
Point,  and  alfo  it's  own  Axis, 
viz.  hath  the  like  Annual 
Revolptions>  and  Diurnal  Mo- 
tions, jw  thofe  are  which  wc 
afcribe  to  the  Earth ;  yea  evea 
the  more  mafly  Globes  of  Sa- 
turn and  Jupiter^  which  fecQi 
not  in  their  own  Nature  mor€ 
fitted  for  foch  RoUtion^. 
Wherefore  we,;  may  certainly 
conclude,  that  U  is  i%s  poflibk^ 
anda^  probable,  tha^  this  oar 
lefTcr  Globe,  ihould  perfori|i 
it's  Revolutions  according  to  (Ibis 
fame  Law  which  is  obfervcfi 
in  the  reft  of  the  Planctf, 
whewby-.  t^c  .beautiful  Ord^ 
apd^.H^ppiony  of  Motions  Js 
G  every 
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5.  IF  we  ibppofe  the  Earth  pkced  betwuct 
Mars  and  Venus^  and  alfo  place  the  Sun  in  the  Cen- 
ter of  the  Syftem  ;  the  Motion  of  each  of  the  Pla^ 
nets  will  be  exaftly  in  Proportion  to  their  fcrcnfl 
Diftances  from  that  Center :  But  this  will  not  hoM 
in  the  Ptolemaic  Hypothefis,  as  is  manifeft  l^ 
comparing  the  Motion  of  the  Stm^  Vtnus^  Merturj^ 
&c.  (f). 

6.  T  H  E  Cdiftial  Pbtenomentij  mentionedin  the 
former  Chapter j  to  prove  the  annual  Motion  of  the- 
Earth,  do  likewife  as  efFeftually  prove  that  this  is 
the  right  Place  in  which  it  ought  to  be  moved^ 
viz.  The  Retrograde  Motion,  and  feeming  Immo- 
bility of  the  Planets  ;  the  admirable  apparent  Mo- 
tion [and  Pbafes]  of  Venus  and  Mercury^  &c  (g). 
l^or  fince  the  annual  Motion  of  the  Earth  is  prefup- 
pofed  in  this  Place,  or  in  fome  other. very  near  it  5 


ereiy    where    prcfervcd  thro' 
the  Frame  of  Nature. 

(f)  Sir  Ifaac  Newten's  De- 
■fifionftration,  TJl>at  the  Squares 
'^f  the  Planets  Revolutions 
are  as  the  Cubes  of  their  Di- 
j/^ancesy  every  where  takes  Place, 
if  the  Sun  be  fuppofed  the 
'Center  of  the  Placets  about 
hfm  ;  but  does  not  hold  at  all 
In  Relation  to  the  Earth;  for 
4f  the  Moon  revolve  roflnd  the 
Earth  in  (27^  Days)  a  Perio- 
•dical  Month,  as  it  certainly  does, 
-the  Sun,  as  being  iat  a  greater 
Diftance,  will  take  flolefs  than 
"^54700  Years,  accbrding!  to  the 
^fefaid  Law,  to  ttake  his  Re- 
•^iolution  about  the  Earth.  But 
^fihce  this  Law,  id  found  lo  be 
^ferved  not  6ti\y  in  the  pri- 
mary Planets  about  the  Sun, 
•bur  alfo  in  the  Secondaries  a- 
^bout  Jupiter^  Saturn^  and  the 
E^irtb,  4t  16  an  inconteftable  Ar- 


gument that  the  Sim  is  as  modi 
the  Center  of  the  Earth  aiKl 
Planets  about  him,  as  the  EaHb 
is  of  the  Moon. 

{g)  Thefe  Obfcrvations,. 
which  utterly  overthrow  tfre 
PtolemaU  Hypotheiis,  are  ow- 
ing to  later  Aftronomers.  For 
they,  by  theh-  Giants,  *havc 
found  out  that  the  fpherical  Fi- 
gure of  Fenus  and  Mereufy^ 
Ittn  from  the  Earth,  will  *be 
altei^d,  tfnd  have  the  fame  va- 
riety of  Phafcs  as  the  Moon 
hath,  viz.  will  appear  epike, 
homed,  bifefled,  gibbous,  aiid 
full,  at  proper  Dilhmces  from 
the  Sun,  as  explained  Qpmi 
the  Copemie^  Hypothe/k ; 
which  certainly  eftabHffies  klid 
confirms  that  Orcber  andSkfia- 
tion,  namely  ^t  fV/rir/  aild 
Mereury  revolve  libout  th^  Sttn 
in  Oiibits  that  are  kdaSed 
V^ithin  the  £arth*a  Orbit.  ; 

*chii. 
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4dm  Atgi^sneat,  in  my  Opinion,  is  the -bed  to  de* 
ftnd  it  by  s  fince  this  fituation  of  the  Earth  cannot 
(be  ^oy^cd  iisune^atdiy  jBrom  it's  diurnal  Motion  i 
£ecs^iife  it  mighf  po&is4heXl:enter  of  the  Univerfe^ 
And  have  a  dkirnal  Motion,  dio'  k  wanted  the  an* 

7.  :P^  this  H0ottep  likcwife,  the  Variation' of 
the  6ilbacQS  <^the  JPlanetsiirom  the  Earth  is  ac- 
founted  fon 

THE  Pudemmcs^  joa  Ac  other  han^^  oppofe 
4iie  PySiagoreaMOpip&onj  and  endeavour  to  prove 
4?at4^  iriu  Place  ^  tht  l£.artb  is  in  the  Cefitef 
if-djc  World,  Jt>y  jthe  following  Arguments.  I4 
ThatJieavv  Bodies  ar«  all  Jiaturally  carried  towards 
4I1C  Cemer  ;  tut^that  the  JEarth  is  >mpre  pood^ous 
<chan^.i«ft,  ther^ore  it  otight  to  Teiide  in  4he 
-CJqpter  (i^)^  -2.  ^Heavy  Bodies  would  recede  fronri 
the  Earth  toward?  the  ^Center  of  the  World,  if 
the  Earth  itfelf  was  not  in  the  Center.  3,  The 
-CcKttjer.k  theljafeft  Pl^e,  and  the  Earth  the  igno- 
Weft  jPaot  of  the  Creation  j  therefore  it  ou^ht  to  be 
placed  in  the  (J^enter.  4,  If  the  Earth  yras  placed 
.put  of  the  Centqr.pf|i;J;ie  World,  .i?ind  was  pot  ttje 
Ccinter  of  the  Star&and  Planets  Motion,  then  would 
the  Stare  and  Conftellations  at  fome  Seafons  of  the 
Yoir  appear  greater  than  at  others  (z).  5.  Tlie 
^dxumoftiH  Heavens  ^o\^A  npt  always  be  percep- 
tUile,  JKMT  wouidL  Taurus  rife  when  Scorpio  lets.  6. 
-Neither  would  there  be  Equinoxes.  7.  Nor  would 
^lA^t  Moon  fet,  nor  be  eclipfed  When  the  Sun  was 
jrifii^.    &♦    Neither  could  »n  equal  Number  of 

[h)  This  Afljertjdn  ;is  falfe  :  faf  greater  In  the  midiMc  of 

See  Ae.Mote  at  the  ^pd^of  this  their    fte^rcfTes    chart    ip   the 

^Chapt,er.  middle  of  their  ProgrefTes;,  be- 

(/)  iTho'  this  does  not  hold  caufe  the  £arth,  in  their  Re- 
in, the  ^cd  Stars,  becaiife  of  greflcs,  comes  nearer ,  thcifc 
their  immenfe  Diftance  5  yet  Planets  an  entire  Diameter  of 
^  the  ftt^erior  fUx^U  fecin  th§  OrbU  MagnUs, 

G  2  Miles 
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Miles  on  the  Earth  anfwer  to  each  Degree  in  ithc 
Heavens. 

THE  Copernicans  eafily  refute  thefe  Argumente 
of  the  Ariftotelians.  For  the  firft  and  fecond  is  rc- 
jefted,  becaufe  the  Motion  of  heavy  Bodies  is  not 
towards  the  Center  of  the  Univerfe,  but  towards 
the  Earth,  a  homogeneous  Body ;  as  is  proved 
from  the  Parts  of  the  Sun  and  Moon^  and  of  the 
Loadftone.  In  the  third  both  the  Affumptions  are 
falfc ;  For  the  Center  is  an  Honourable  Place  •,  and 
the  Earth  is  no  ways  difhonourable.  The  reft  of 
the  Arguments  are  eafily  difproved  by  a  Defcrip- 
tion  of  the  Syftem;  it  being  firft  prefiippofcd 
that  tho*  the  Earth's  Diftance  from  the  Sun  be 
very  great,  yet  if  compared  with  the  Diftance  of 
the  fixed  Stars,  it  is  fo  fmall,  that  it  hath  no  Pro- 
portion to  it ;  which  feems  to  fome  a  great  Pofiw- 
latum  in  the  Copernkan  Jftronomy  {k). 

,{k)  To  find  this  Variation  Skill,  determine  any  (enfible 
of  the  Diftance  of  the  fixed  Parallax  at  all  (only  they  dif- 
Stars  (arifing  from  the  annual  covered  a  Teeming  new  Motion 
Motion  of  the  Earth,-  and  cal-  of  the  fixed  Stars,  which  (ai- 
led their  annual  Parallax)  hath  lowing  the  progrcffive  Moti- 
been  often  attempted  by  the  on  of  Light)  does  in  fome  Mea- 
CopernkaH  AQronomers  i  be-  fure  demonftrate  the  annual 
cauic  that  the  annual  Motion  Motion  of  the  Earth/  There 
of  the  Earth  would  thereby  be  appearing  therefore,  after  all, 
Bot  only  made  probable,  but  no  fenfiblc  Parallax  in  the  fix- 
ccrtainiy  demonftrated.  This,  ed  Stars,  the  AntiCopirnUans 
I  (ay,  was  attempted  without  have  dill  room,  on  that  Ac- 
Su^cefs,  'till  Dr  Hook  and  count,  to  object  againft  the  Mo- 
Mr  Tlamftied^  by  new  inven-  tion  of  the  Earth.  And  the 
ted  accurate  Inftrumeats,  feem-  C^pernuans  ^tt  ftHl  obliged  to 
cd  to  have  found  out  this  an-  hold,  that  the  Or  bis  Magnus 
nual  Parallax  to  be  at  leaft  as  is  but  as  a  Point  in  Compari- 
much  again  as  the  double  of  fon  of  the  Diftance  of  the  ncar- 
thc  Sun*s diurnal  Parallax,  viz,  eft  fixed  Stars;  which  is  ccr- 
47  Seconds.  But  Mr  Mol^-  tainly  {as  our  Author  obfervcth) 
maux  and  Mr  Bradley^  by  ,  a  great  Blot  in  the  Copernican 
their  late  accurate  Obfervati-  Aftronomy,  left  to  be  wiped 
•ni^  could  not,  with  all  their  out  by  future  Ages. 

.a  IT 
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IT  belongs  to  this  Place  to  explain  this  Theorem  ; 
that  the  Diftances  of  the  fixed  Stars,  and  fuperior 
Planets,  Man^  Jupiter^  and  Saturn^  are  fo  great 
from  the  Earth  that  it's^  Semidiameter  hath  no 
fenfible  Proportion  thereto;  tho'  it  is  not  fb  in 
the  Diftance  of  the  Moon^  Mercury^  and  Fenus : 
And  if  there  is  any  Proportion  between  the  Earth's 
Semidiameter,  and  the  Sun's  Diftance,  it  is  fo  very 
fmall  that  we  are  ftill  not  able  fenfibly  to  difcover 

it(/). 

THIS  Theorem  is  thus  demonftrated.  i .  The 
fixed  Stars,  and  fuperior  Planets  appear  to  rife 
the  very  fame  Moment  in  our  fenfible  Horizon, 
that  they  are  found  by  Calculation  to  do,  if  we 
were  at  the  Center  of  the  Earth  -,  therefore  our 
Diftances  from  the  Center  (or  the  Earth's  Semidia- 
meter) hath  no  Proportion  to  the  Diftance  of  the 
fixed  Stars.  2.  If  we  take  the  Meridian  (or  other) 
Altitude  of  a  fuperior  Planet,  or  any  of  the  fixed 
Stars,  with  an  Inftrument,  we  find  it  the  lame  as 
if  we  had  obferved  it  at  the  Center  of  the  Earth  : 
Therefore  the  Semidiameter  of  the  Earth  is  nothing 
in  refpedt  of  their  Diftance.  3.  If  there  were  any 
fuch  Proportion,  the  Diftance  of  two  fixed  Stars 
would  appear  lefs  near  the  Horizon  than  at  the  Me- 
ridian, where  they  are  nearer  the  Earth  by  almoft 
it's  Semidiameter. 

THIS  alfo  is  true  in  the  Sun,  whofe  apparent 
Diameter  is  not  perceived  greater  in  the  Meridian 
than  in  the  Horizon. 

fl)  The  quantity  of  the  Pa-  Diftances  of  the  Planets  from 

rallax  of  Man  is  determined,  the  Sun,  we  have,  in  effed,  ac- 

by  M.  Ca(Jim\  and  Flamftee4^%  quired  the  Parallax  of  the  Sun 

bbfervations,  tohavebcen  fcarce  itfelf,  and  of  the  reft  of  the  Pla- 

50  Sec.  when  in  Oppodtion  to  nets,  and  alfo  their  Diameters 

the  Sun,  and  alfo  in  his  Peri-  and    Diftances   from   the    Sun 

lielion ;    from  whence  *  having  and  the  Earth ;  of  which  fee  the 

tbe  true   Proportions   of  the  Note  at  the  end  of  this  Chapter. 

G  3  BUT 
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BUT  the  apparent  plamfefcif  of  tW  M^dft  i$ 
found  to  be  fo\Tie^hat  enkfged  in  the  Meridian  j 
^caiife  fht  js  there  neire^  ns,  than  when  fhe  is  iri 
£he  Horizon,  almofta  wliole  Semldiametef  ofth^ 


(m)  Perc  follow  the  />/• 
Jldnees^  Ptriodsy  Di^meUru 
QnwitieSf  ai)d  ^antities  of 
Jdatter^  in  thofe  of  the  Celc- 
tli^  Bodi^  which  have  a$br- 


de4  Meanj  for  determining  tH(j 
fame,  as  Mr  WbifiifU  hat  cal* 
culated  them  from  the  lateft 
Obfcrvations,  by  §ir  I/aac  Nim* 
Son'i  Rules. 


Mercury  t 
Venus 
The  Earth 
Klars 

iupitcr 
at  urn 


Mercury 

Venus 

The  Earth 

Mars 

Jupiter 

gaturn 


Mercury 
Venus 
The  Earth 
Mars 
Jupiter 
Saturn 
The  Sun 
The  Moon 


The  Moon ' 
The  Earth 
The  Sun 
Jupiter 
Satufn 


|.  JDiJlanceSf 

is  diftant  from  ^he  ^un.   EngUfi 
iV^iles,  each  5280  F<;et 


59.000.000 

8 1 .000000 

lI  23.000060 

/424^ooo.oOd 

^777.000.006 


2^  Periods. 


revolves  ^out  the  Sqq 
in  thic  Space  of 


D.  H.  U. 

S7.  23.  16. 

224,  17.  49. 

365.  6.  9. 

686.  23.  27. 

4332/  12.  20, 

'  10759.  7.  3^. 


^.Diameters. 


copU^ins   in    Diarnctcr,    MfigliA 
Miles 


4.  Venjities, 
ps^^im  in  Pq:i£ty»  Furtii 


5.  Grsvitip. 
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CHAP.    VII. 

Of  the  Subjiance  and  Conftitution  of  the  EartE 

IN  the  preceding  Chapters  we  have  confidcred 
Four  general  Properties  of  the  Earth,  without 
Regard  to  it's  Subftance  or  Conftitution :  it  will 
therefore  be  here  proper  to  confider  what  kind  of 
Body  the  Earth  is,  that  we  may  not  be  ignorant 
how  it's  Parts  cleave  or  are  cemented  together : 
which  tho'  it  feem  more  to  belong  to  Pb^tcs ;  ne- 
verthelefs  becaufe  it  renders  the  KnowlecKge  of  the 
Earth  more  perfeft,  we  (hall  here  briefly  difcufs 
it  \  leaving  the  accurate  Theory  thereof  to  Natu- 
ral Pbilofopbers. 


5.  Gravities. 

The  Moon  •^  ^  o/^ 

The  Earth  /    confciins  in  Gravity,  or  quin-     J      ,  " 
The  Sun     S  diy  of  Matter,  Parts,  <«96oo 

Jupiter        i  '  *  *  J      208  72 

Saturn         3  C       97328 

^Sun  is 24        Pam 

6»  The  Weight  of  Bo-\Barth  is i 

dies  on  the  Surface  ^Jupiter  is i  .99 

of  the  ---•---•-  }Saiurn  is- -     1.7 

CMoon  is* ^-5*$ 

•^  Sun  is 25  Dnys 

Tt.      m*    ^      r  *L  ^Earth  is----^-- i   Day 

7.  The   Time   of  «ie^*^^^  .  ^^  j^/^ 

'  n  ^^'  u    ^     :.>  y  Moon  IS 20  Days 

Rotation    about    vc^c^  !.,«;»*►  ;•  .^  h^.,^ 

Axia  of  thT-T.-Ol^^     -      10  Hours 

V  V^nus  is-- --.-  2j  Hours 

G  4  PRO- 
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PROPOSITION   I. 

To  Jhew  of  what  fimple  or  fimilar  Bodies  the  Earth 
ma^  confijl^  or  be  compounded. 

T  H  E  R  E  are  feveral  Opinions  of  Philolbphers 

concerning  tliis  matter.  The  Peripatetics  reckon 
four  Elements  in  the  Earth  and  the  whole  Sublu- 
nary World,  fufRciently  known  to  every  onf  viz. 
Firey  Air^  Water ^  and  Earth.  Many  of  the  An- 
cients, dsDemocrituSy  Leucippus^  &c,  were  of  Opi- 
nion, that  the  whole  World  confifted  of  very 
fmall  folid  Particles,  which  only  differed  in  Mag- 
nitude and  Shape,  Which  Opinion  is  followed 
by  feveral  of  the  Moderns  ;  and  fome  time  fince, 
des  Cartes  endeavoured  to  account  for  all  the 
Phaenomena  of  Nature  upon  this  Hypothefis, 

THE  Chymifts  imagine  that  there  are  three 
Principles  of  N^Lturty  viz.  Salt ^  Sulphur ^  and  M<?r- 
cury^  to  which  fome  reafonably  add  Caput  Mortu-- 
um.  But  there  feems  to  me  upon  a  thorough 
Confideration  of  the  Matter  (to  drop  all  ambiguous 
terms  and  quibbles),  to  be  five  ftmple  Bodies  which 
are  the  firft  Elements  or  Principles  of  all  things, 
viz.  JVater^  Oil  or  Sulphur^  Salt,  Earthy  and  ^ 
fxed  Spirit  -,  which  fome  call  an  Acid^  and  is  per- 
haps like  the  Mercury  of  the  Chymifts  (a).  For 

it 

fa)  The  illuftrious  Sir  I/aac  *  Proportion  to  Space,    as  moft 

fJewton  thus  explains  the  true  '  conduced   to    the   End    for 

Principles  of  Nature.  •*  It  feems  *  which  he  formed  them  ;  and 

*  probabl?  to  me  (Jays  bi\  that  <  that  thefe  primitive  Particles 

*  God  in  the  Begmning  form-  *  being  folid,    arq  incompara- 

*  ed  Matter  in  lolid,  mafly,  '  bly  harder  than  any  poroas 
^  hard,     impenetrable,    move-  *  Bodies  compounded  of  them  ; 

*  able  Particles,  of  fuch  Sizes  *  even  A>  very  hard  at  oiever 
^«  and  Figures,    and  with  fuch     *  to  yi^ear  or  break  in  Pieces: 

^  othcf  properties,  and  m  fuch    *  no  ordinary  Power  being  ablo 

"to 
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it  is  plain  that  all  Bodies,  and  Parts  of  the  Earth, 
may  be  refolved  into  thefe  five  elementary  Sub- 
ftances.  Neverthelefs  I  do  not  fuppofe  them  to 
differ  io  much  in  their  particular  Effences,  as  in 
the  Variety  of  their  feveral  Shapes  and  Magni- 
tudes. 

O  F  thefe  Bodies,  mixed  after  different  manners, 
is  the  whole  Earth  compofed ;  firom  which  pro- 
ceeds fuch  a  furprifing  Variety  in  the  Nature  of 
Bodies  5  tho*  they  are  apparently  fimilar  {b).  But 
fince  the  more  accurate  Explication  of  thefe  things 
belongs  to  Phyfics,  we  fhall  fay  no  more  to  them 
here  j  but  handle  them  at  large  in  another  Place. 

PROPOSITION  IL 

ne  Earth  is  divided  into  dry  andtnoift  Part 5^  orin^ 
to  Land  ind  Water  %  to  which  fome  add  the  At^ 
moffbere^ 


THIS  is  the  common  Divifion  of  Geography. 
But  then  Water  is  taken,  in  a  large  Senfe,  for 
all  forts  of  Liquids  and  Fluids  -,  and  Land  for  the 
whole  dry  and  confiftent  Parts  of  the  Globe :  whilll 


*  to  divide  what  God  himfcif 

*  made  one  in  the  firft  Crea- 
«  tion.  While  the  Particles 
•«  continue  entire,    they   may 

*  coropofe  Bodies  of  one  and 

*  the  fame  Nature  and  Texture 

*  in  all  Ages :  But  ll\ould  they 

*  wear  away,  or  break  in  Pie- 
:*  ces,   the  Nature  of  Things 

*  depending  on  them  would  be 

*  changed.     Water  and  Earth 
;  ^  compofed  of  old  worn  Parti- 

^'cles,  and  Fragments  ofParti- 
/  files,  would  not  be  of  the  feme 

*  Nature   and  Texture  now, 

*  with  Water  and  Earth  com* 
^  poifd  of  entbe  Particles  in 


the  Begmning.  And  there- 
fore, that  Nature  may  be 
lading,  the  Changes  of  cor- 
poreal things  are  to  be  placed 
only  in  the  various  Separa- 
tions, and  new  AiFociaiions 
and  Motions  of  thefe  perma- 
nent Particles ;  compound  Bo- 
dies being  apt  to  break,  not 
in  the  midft  of  folid  Particles, 
but  where  thofe  Particles  arc 
laid  together,  and  only  touch 
in  a  few  Pointl*    Newtofi^* 

Offics,  Pag,  375. 

(^)  See  the  Notes  below  on 

Prof.  6  and  7  of  this  Chaf. 

both 
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both  oomprcKend  vari<Mis  Bodies  of  Different  Na« 
turcs*  To  the  Earth  belong,  i.  Sand,  Gravel, 
Clay,  and  Mineral  Earth ;  alfo  Chalk,  Minium, 
Oker,  Terra  Sigillaiaj  EmhofSamaSy  Boh^jtrme* 
tdaCy  and  feveral  other  Kinds  of  Earth.  2.  Stones 
of  various  forts.  3.  Metals*,  as  Gold,  Silver,  Cop- 
per, Tin,  Lead,  Mercury  or  Quick-filver,  fcfr. 
4.  Sulphur,  Salt,  Nitre,  AUum,  Bitumen,  Vi- 
triol, Antimony,  6fr.    5.  Herbs,  Animals,  6fr; 

TO  the  Water  beteng,  i.  The  Ocean  and  Seas. 
2.  Rivers  and  frefh  Waters.  3 .  Lakes  and  Maiihes. 
4,  MineralWatcrs,  as  Hot  Baths j  Spaw  IVaters^  &c, 

THE  Atmofphere  is  a  fubtile  Body  which  fur- 
rounds  the  whole  Globe  of  the  Earth,  and  in-, 
dudes  the  Ab,  Clouds,  and  Rain,  6fr.  So  that 
the  Earth  is  beft  divided  into  thcfc  three  Parts, 

PROPOSITION  IIL 

3^  explain  bow  the  Earth  and  Water  cleave  one  /d 
snotber ;  and  confiUute  the  Terraqueous  Globe^ 

THE  Earth,  that  is  the  dry  Part  <rf  the  Globe^ 
fa  not  terminated  by  an  even  and  fmooth  Surface ; 
but  is  here  and  there  hollowed  into  Cavities,  and 
in  other  Places  elevated  into  Protuberances.  In  the 
Cavities  found  all  over  the  Earth  is  contained  the 
Ocean  or  Sea  ;  fo  that  this  Part  of  the  fuperficies 
of  the  Earth  is  covered  with  Water,  and  the  other 
Part  is  raifed  and  appeareth  above  the  Waters, 
Thefe  Cavities  are  not  depreflcd  into  an  eoual  hoi- 
lownefs,  but  are  in  fome  Places  rugged  ana  rocky  ; 
and  in  Others  funk  down  into  Gulphs  and  Whirl- 
Pools.  Alfo  thofe  Places  of  the  Earth  which  isea 
raifed  above  the  Waters,  have  in  the  middle  of 
them,  as  it  were,  certain  Navels  or  Eminences  i^ 
and  fome  Parts  arc  either  raifed  or  deprefied  moi:e 
than  others,    thence  the  Winter  furrpondi^g  the 

vhok 
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kf\io\t  Globe  is  hindred  from  covering  the  higher 
j?arts  which  appear  above  the  Surfkc^  of  the  Ocean  1 
and  are  called  IJlapds :  whereof  fome  arc  great  and 
Others  are  fmall. 

BESIDES  that  continued C^n^  or  Cibj»^/  in 
the  Surface  of  the  Earth,  there  are  alfo  within  it's 
Bowels  innumerable  Openings,  Recedes,  Fiffure^,^ 
Chafms,  Mazes,  Swallows,  Water  Palmes,  and 
vaft  Receptacles;  fome  of  which  are  filled  with 
fait  Water,  viz.  fuch  as  are  joined  by  fubterra- 
Irfous  ?aflages  to  the  Main  Ocean ;  others  with 
fi'^Ih  Water,  RiVef s  and  Brooks ;  in  fome  alfo 
Are  fulphureous  Vapours,  and  fm<Kiking  Subftan- 
pes.  So  that  Seneca  feems  to  be  in  the  right  when 
|ie  fays,  that  be  trafts  too  much  to  bis  Sigbty  who  does 
not  helitvi  tbdt  there  is  a  large  ^antity  of  Sea  in  the 
bidden  ReeeJJis  of  the  Earth.  Nor  do  1  perceive 
*rhy  there  fhould  not  be  much  Sea  Water  receiv- 
ed by  thefe  fubterraneotis  Swallows;  anrf  formed 
ihto  B^y^  by  Banks  or  Bounds.  And  from  the  fol- 
Wing  Qbfervatioils  we  cannot  doubt,  that  there 
ife  a  g^eat  many  Cavities  In  the  Bowels  of  the  Earth. 
Itot  ^Veral  fybt^tn^neous  Rivers  are  found  in  Places 
^here  the  Earth  is  dug  to  a  confiderable  Depth; 
^  is  cottimon  in  Mines.  % .  The  Depth  of  the  Sea 
Js  in  fome  Places  unfathomable.  3.  There  are  in 
feveral  Places,  Caverns  difcovered  near  the  Suf- 
^ce  of  the  Earth,  Thus  in  the  Weft  part  of  the 
Ifland  of  Hijpaniold^  there  is  a  Mountain  of  a  vaft 
Height  ill  hollbWed  within,  into  feveral  DeftS  and 
C^nings,  itt  Which  lR.ivers  rulh  precipitantly  with 
^h  a  violent  Torrent  and  Noife  of  Waters,  that 
ihty  may  be  heaVd  at  five  Miles  diftance.  4.  Se- 
%rd  Whiril-Pbbb  aire  fouhd  in  the  Sea,  ind  called 
fn  thfe.  patch  Language  Maeljtroom.  5.  Earth- 
i^kes  alfo  fliSw  thtt  there  lire  fuch  fubterraneous 
Ci^eWis.  6.  Several  Rivers  hide  themffelves  under 
ihc  iar^  4*thfc  Tfpr^  Tt^^ii^  tf?.  7.  Braclddi 

poi^it^ins 
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Fountains  are  obferved  in  fcveral  Places,  moft  of 
which  certainly  flow  from  the  Sea,  8.  In  many 
Places  the  Ground  trembles  when  People  walk  up- 
on it,  as  at  the  Abby  of  S.  Omer  in  Flanders  •,  and 
in  the  Province  of  Brabant  upon  Peel  Marijh. 

COROLLARY 

Hence  it  is  evident,  that  the  Opinion  of  thofe 
old  Philofophers,  who  maintained  that  the  Earth 
at  firft  floated  upon  the  Waters,  is  falfe ;  for  by 
this  Means  there  would  be  no  Chanels  in  the  Sea, 
but  it  would  be  every  where  of  an  immenfe  Depth. 
Some  indeed  of  the  Antients  (elpecially  Democritus) 
are  faid  to  have  been  of  the  following  Opinion, 
viz.  that  the  Waters  were  formerly  mixed  with  the 
Earth ;  and  that  the  whole  Mafs  being  perfedly 
fpherical,  was  foft  and  of  an  indifferent  Confiftence 
betwixt  wet  and  dry :  •  But  afterwards  when  the 
Particles  of  Water  were  gathered  into  one  Body, 
according  to  the  natural  Property  obferved  in 
Water,  the  earthly  Particles,  being  feparated  from 
the  watery,  came  together  and  were  curdled  into 
Earth  and  wrought  into  Chanels  by  the  Water  in 
feveral  Places.  The  fame  Hypothelis  is  embra- 
ced by  many  modern  Chriflian  Philofophers,  who 
think  thefe  Words  of  Mofes  (or  rather  of  GOD 
-delivered  to  us  by  Mofes)  Let  the  Waters  be  gather-- 
ed  together  into  one  Place^  and  let  the  dry  Land  appear j 
ought  to  be  thus  underftood.  But  the  Fathers  of 
the  Primitive  Church  thought  dtherwife  about  this  ; 
for  they  judged  that  the  Waters  were  feparated 
from  the  earthy  Particles  ^before  the  Creation']  and 
covered  the  Face  of  the  whole  Earth  •,  and  fo  oc- 
cupied their  natural  Place  ;  and  then  miraculoufly 
receded,  and  uncovered  the  Earth  by  the  Power 
of  thefe  words  of  Jehovah',  and  that  to  this  day 
they  are  hindredand  reftrained,  by  the  efpecijil 

'  Providence 
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Pravickncc  of  God,  from  flowing  back  and  cover- 
ing the  Face  of  the  whole  Earth  as  before  ;  fo  that 
the  preient  Conftitution  of  the  Earth  and  Sea  is  by 
tfaein  accounted  a .  perfed  Miracle.  But  that  there 
is  no  great  Occaiion  to  think  it  fo  much  a  Miracle 
we  fhall  prove  in  Chap.  xiii.  where  we  fliall  fhew, 
that  the  Inun<Jatic»i  bf  the  Waters;^  or^  Ocean,  up- 
on the  adjacent  Land,  is  hindred  by  the  Altitude 
and  Gonfiftchce  cf  tbi  Earth,  wbich  if  removed  by 
,fome  certain  Caufes^  whereof  there  are  many,  the 
Oosan  will  foon  overflow  the  dry  Land  and  cover 
it :  whence  there  is  manifeftjy,  no  need  of  a  Mi- 
racle Sn  the  mattef .  Neither  doei  the  beforenren- 
tionedt  Opinion  of  the  Antients  want  it*s  Defeds  ; 
for  if  the  Earth  and  Water  had  been  once  miiped 
into  one  Mafs  ;  why  did  not  the  earthly  Particles 
rather  fubfide,  and  the  Waters,  being  of  lels  Gra- 
vity;  cover  th^  whole  Earth  ?  This  they  are  for- 
cea\o  afcribe  to  a  fortuitous  Motion  ^nd  Conjunr 
ftioh  of  the  watery  and  earthly  Particles.  Thefe 
things  are  (aid,  by  the  way,  to  gratifie  fome  that 
cameftly  enquire  into. fuch  matters;  tho*  they  do 
not  fo  f  roperly  belong  to  Geography  -,  which  hath 
no  Regard  to  the  Opinions  of  the  Ancients,  nor 
need  fly  to  Miracles  in  explaining  the  Properties 
of  the  Earth  (0- 

PROPOSiriON  IV, 

Sie  Superficies  of  the  Earth  is  continued^  but  not  that 
'  of  the  IFaters. 

.  THE  Superficies  of  tlut  Part  of  the  Earth 
which  is  raifed  above  the  Waters,  is  continued  't9 
the  Superficies  of  die  Chanel  of  the  Sea,  and  that 
ag^  to  other  elevated  Parts  of  the  Earth.    Alfo 

if)  See  TkWooiwarts  Iffaj  towards  a  Nat.  Hijt.  9ftbi  Earth,  '&H 

the 
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the  Ocean,  Bays  and  Rivers  have  onecondmie 
Sup^cies;  but  all  Waters  have  not:  for  di^ 
are  fome  Lakes  whofe  Si^rficies  are  not  j^inei 
sRrith  that  of  the  Ocean,  as  jtiie  Lake  fanm 
and  the  Ctifpan  Sea,  ^c. 

pROPosmoN  V. 

^e  Confiiiution  of  the  Earthy  far  mMn  46#  Sw 
fact  {ivbieb  is  our  HaUiation)  towards  tbi  CetOor 
is  uncertain. 

SOME  think  that  Water  tafcerfi  up  die loi«d 
Place  about  the  Center ;  but  it  is  VMtt  likely  tba 
dry  Earth  fhould  occupy  that  Place  {d),    GUber 

ira 


(d)  Th(e  learned  and  iaga- 
cious  Dr  Halley^  to  account 
lor  the.  Changes  of  the  Needle's 
Variation,  \hath  {hewed  a  Pof- 
jibility  that  the  exterior  Parts 
iOf  the  terraqueous  Globe  arc 
formed  inwardly  like  the  conr 
cave  Surface  of  a  petrl£ed  Shell  i 
and  the  internal  as  2i, Nucleus f 
or  inner  Globe,  included  with- 
in ourb,  with  a  fluid  Medium 
between,  which  moves  along 
with  it,  as  having  the  isaac 
common  Center,  without  fenfi- 
bly  approaching  one  Side  or  ano- 
^$her,  liJce  the  Globe  oi  S^um 
environed  with  his  Ring.   *And 

*  tho'  (fays  be)  thefe  included 

*  Globes  can  be  of  very  little 
^.Service  to  the  Inhabitants 
*.of  this  outward  World,  nor 
;*-^ean  fhe  Sun  be  of  Service  to 

*  them:  yet  fince  we  fee  all 

*  Barts  of  the  Creation  abound 

*  with  aninute  Beings,  why 
<rAip|2|4  wc  tUnk  it  .ftiiange 


that  the  {srodigioot  Maft  < 
Matter,  whereof  this  Glob 
doth  confift,  Aiould  be  capabl 
of  fome  other  Jmpfovementi 
than  barely  to  ferve  to  fu] 
port  it's  Snr&ce?  Why  ma 
we  not  c^the#  fuppoi^^  ih 
the  exceeding  fmau  qi^an(it 
of  Matter  in  refpc^  of  th 
fluid  ^her,  if  fo  difpoTe 
by  the  Almighty  Wiftiom,  ^ 
to  yield  as  great  a  Suffac 
|br-the  Ufe  ^f  living  Cres 
turea,  as  can  confift  with  th 
Conveniency  and  Security  o 
the  whole; 

*  Al^d  tho'  without  Ligh 
there  can  be  no  livmg,  ye 
there  ate  mai^y  Ways  of  ^ro 
ducing  Light  which  we  ar 
wholly  ignorant  of:  TheMc 
dlum  r^e]f;may  be  always  lu 
minous  after  the  Manner  ^ 
our  Ignis  'Fatui :  The  o^ 
cave  Arches  may  in  fcvcra 
Fh^cet  flvioc  with  ibck  a  S^b 
<  fiano 
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was  of  Opinion  that  the  Body  of  the  Earth  with- 
in is  notlungbut  a  very  hard  Ijoa^ione  ;  and  that 
thefe  exteriour  Parts  towards  the  Surface,  whidi 
are  penetrated  into  by  diggings  and  on  whkk 
Herbs  grow  and  we  live,  are  but  as  it  were  the 
Bark  and  Cruft  of  the  Earth,  and  the  Seat  of 
perpetual  Generati<Mi  and  Corruption.  The  Ofi- 
^k>n  of  des  Carfts  is  not  much  different  from  thiss 
Ibr  Tie  believed  tkere  were  three  S$rata  in  the  BoP- 
dy  of  the  Earth  of  divers  Confiftences.  The  fiift 
tmd  innemu^  |>o(fe(fing  the  Center,  the  ieocmd 
<iifadenfc  and  opaque  Nature,  confifting  of  the 
imnuteft  Particles  \  the  third  (bding  replete  with 
•Men  and  Anidfiais)  he  ft^pofts  to  be  compoui>- 
ded  of  Particles  not  ftickuig  fo  clofe  together. 

NEVERTHELESS,  for  want  of  Obfer. 
Vation,  we  cannot  afiirm  any  Thing  for  Certainty 
in  this  Matter  >  arid  tho*  it  be  true  that  in  fevcri 
•fiibterraneous  Places,  there  k  a  glowing  Heat» 
iartd  (felt  Smokte  ^nd  fulphurcous  FUmes  are  eai-» 
'hialed  from  fcveral  hot  Baths  :  and  alfo  tho*  Thitrih 
beufer  affirms,  that  he  foun4  by  Experience  idtM 
the  nearer  they  d^ed  to  the  Center  of  the  Earth* 
there  was  th^  lefs  Water  in  Mines ;  yet  we  are 
ftill  in  a  Doubt,  and  cannot  pofitivdy  depei*! 
upon  his  particuJby:  Obfervation^ 

*  ftancc  as  invells  the  Surface  *  been ;  and  a  Notion  not  & 
'  *  ofthe  Sun;  nor  can  we,  with-  *  much  as  flatted  in  the  Wbtld 
*  *  out  a  Boldnels  unbecoming  a  *  bdbre.* 

*  Philofophcr,  adventure  to  af-        Thus  6r  Dr  Hdlley.    How 

*  fert  the  Impollibility  of  pe-  he  accounts  for  the  Variation  tf 
^*  culiar  Luminaries  .below,  of  the  Needle  from  this  Hj^potbe- 
/*  which  we   have  no  fort  of  fis;  See  the  Notes  upon€:&^ 

*  Idea,  38.  trop,  4.  of  the  Comparatire 

''Thnshavclfhewna  Pof-  Part,  or  Thilof.  Trdnjda.  N* 
'  fibility  of  a  much  more  ample  148.  Pa^.  zo8.  and  No  195^ 
^  Creation  than  has  hitherto    P^-  {64. 
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PROPOSiriON  VL 

The  Conftjlence  or  Cobermce  of  the  Par  ticks  oftl 
Earth  is  from  SaU^ 

THE  artificial  Separation  of ^the Particles c 
Bodies  demonftrate,  that  in  the  Compofitionof  th 
whc^e  there  is  a  certain  kind  of  Salt  which  is  moi 
abundant  in  hai:der  Bodies,  as  in  Metals,  Stona 
i^c.  (a  few  oily  Subftances  only  excepted)  {e 
And  that  all  folid  Bodies  are  concreted  by  Sail 
is  manifefl:  from  the^artificial  PetrefaMon  of  thpl 
4hat  are  foft,  to  any  Degree  of  Har^cfs  by  i 


.     (e)  Tho'  moft  forto  of  Bo- 
dies are  replete  with  faiine  and 
vitriolio  Particles,  fuch  as  may 
in  fome  Means  contribate  to 
<.  their   Coagulation  and  Cotifo* 
lidation;  yet  the  primaiy  and 
paturaJly  indivifible  Cprpufcles, 
""of  which  the   t^articles  of  all 
"Bodies  arc  compofed,   are  not 
.connelted  by   fait  or  hooked 
Atoms,  as  fome  im;^be ;   nor 
.  glewed  together  by  keft,  which 
*iJ  an.  occult  Quality  or  nothing, 
nor  flick  together  by  odn^iring 
Motions,  but  rather  cohere  and 
^  «re  united  by  mumal  Artra6Uon. 
'  So  that  tbe  fmalleft  fartUla 
'  0f  Matter  may  cohere  by  the 
,Jtrmgefi\AttraSlions9  andcompofe 
higger  Par  tides  of  weaker  Vir- 
tu$\  and  many  ofthefe  may  co- 
here ^  and  compoje  bigger  Parti- 
'  iUsfohofe  Virtue  if  ftill  toea- 
,  kir.  See  Newton\  Optics^  Pag. 

.370. 

Hence  Particles  of.  Bodies 
which  touch  one  anotherin  large 
j$uperficie8's>  by  a  (Uong  mutual 


Attradlpn  of  their  Parts,  con 
pofe  a  Body  very  bardi  and 
thefe  Particles  are  not  fo  ftron 
ly  attracted  or  entangled  wii 
each  other,  the  Body  will  I 
brittle  i  if  they  touch  one  an 
thcr  in  Jefi  Superficies,  t] 
Body  is  not  fo  hard,  but  ^ 
may  be  mott^fiUdi  if  th^  On 
approach  each  other,  witho 
flipping  :OBe  uader  another,  ti 
Body  18  ElaftUt  rand  fprings 
it's  former  Figure;  if  they  fl 
under  «abh  other  liie  Body 
fo/tf  and  eafily  yields  to  tl 
Stroke  of  the  Hammer ;  if  th( 
fcarce  touch  one  another  tl 
Body  is  crumbling ^  or  fuch  who 
Parts  may  be  eafily  feparatec 
if  they  are  fmall,  round.  Hi 
pery»  and  eafily  agitated  I 
heat,  the  Body  is  Jluidi 
thefe  Particles  are  of  an  nnequ 
Superficies^  and  hooked  ore: 
tangled  one  with  another,  th< 
is  the  "Boiiy  flexile  or  pliati 
&c.  See  Dr  Vlarke's  Notes  u 
Qn  KohauWs  Phyjics. 
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So  that  if  Salt  be  feparated  from  Bodies,  their 
Panicles  will  no  longer  be  ceniented ;  but  they 
will  become  Powder,  which  cannot  be. brought 
to  a  Coherence  widiout  the  Admixtion  of  lalinc 
Particles. 


FROPOSI'TION  VII. 

Various  kinds  of  Bodies  are  feveral  fVays  mixed  to-' 
getber  in  the  Globe  of  the  Earth. 

I  N  Mines  there  are  found  Particles  of  Gold, 
Silver,  Lead,  &fr.  not  gathered  into  a  Mafs  and 
feparate  from  others ;  but  fometimes  mixed  a* 
mong  themfelves,  and  fometimes  with  ufelefs 
Earth,  in  fiich  very  fmall  Particles  that  the  beft 
Judges  in  Metals  cannot  at  firft  Sight  difcover 
what  fort  of  Mineral  is  contained  in  fome  Me- 
talline  Earths  (/).     Alfo  in  the  Fields,    Sand  is 

fometimes 


(f)  The  indefatigable  -Dr 
Woodwardy  in  his  EJfay  towards 
a  Natural  Hi/fory  of  the  Earth, 
reafonably  fuppofes  all  thefe 
Commixtures  of  the  Particles 
of  Bodies  in  the  Strata  of  the 
Earth,  to  proceed  from  thofe 
firange  Alterations  that  were 
every  where  made  in  the  Ter- 
reftrial  Globe  at  the  Deluge, 
wjjen  the  whok  Globe  was 
diiK^ved,  and  the  Particles  of 
Stone,  Marble,  and  all  other 
folid  Follils  difiev(ired,  taken 
op  into  the  Water,  and  there 
faftained  together  with  Sea 
Shtlis,  and  other  animal  and 
vegetable  Bodies:  that  at  length 
all  thefe  fubfided  from  the  Wa- 
ter, according  to  the  Nature  of 
riicir  Gravity;  the  heavieft Bo- 
dies firft,  then  thofe  that  were 

VOL.  L 


lighter ;  but  all  that  had  the 
fame  Degree  of  Gravity  fettled 
down  at  the  fame  Time  ;  fo 
that  thofe  Shells,  or  other  Bo- 
dies, that  were  of  the  fame  fpe- 
cific  Gravity  with  Clay,  Chalk, 
Sand,  &c.  lunk  down  together 
with  them,  and  fo  were  in- 
clofed  in  the  Strata  of  Chalk, 
Clay,  Sand,  or  Stone,  which 
their  Particles  fprmed ;  that  at 
the  general  Subfidence,  Metals 
and  Minerals,  as  well  thofe 
which  were  amaffed  into  Lumps 
as  thofe  which  continued  afun- 
der,  and  in  fingle  Corpufclcs, 
funk  down  to  the  Bottom  along 
with  Sand,  Coal,  Marble,  ^c. 
and  fo  were  lodged  with  the 
Strata  which  the  Sand,  ^c. 
conftituted.  That  all  the  metal* 
lie  and  mineral  Matter  which 
H  it 
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Ibnietimes  mixed  with  Clay  or  Lime,  and  fbn 
times  with  Salt,  ^c.  Not  long  fince  at  Amfterda. 
when  the  Earth  was  digged  up  to  the  Depth 
two  hundred  thirty  two  Feet  to  make  a  We 
thefe  kinds  of  Earth  were  gradually  difcovere 
Firft  feven  Foot  of  Garden  Mould,  then  nii 
Foot  of  bl^ck  combuftible  Earth,  which  is,call< 
Peat,  (not  like  that  they  properly  call  I>utcb  Turi 
tlien  nine  Foot  of  foft  Clay,  then  eight  Foot  < 
Sand  and  four  of  common  Earth,  then  ten  Foot  c 
Clay,  and  again  four  of  common  Earth,  next  ths 
jen  Foot  of  fuch  Sand  as  the  Foundations  of  th 
Houfes  in  Amjierdam  are  laid  in,  then  two  Foo 
of  Clay,  next  four  Foot  of  white  Gravel,  ther 
five  Foot  of  dry  Earth,  and  one  Foot  of  Mud, 
again  fourteen  Foot  of  Sand,  then  three  Foot  oj 
fandy  Clay  or  Mire,  afterwards  five  Foot  of  Sand 
mixed  with  Clay,  and  next  four  Foot  of  Sand 
mixed  with  little  Sea-Shells,  then  there  was  a 
Stratum  of  Clay  one  hundred  and  two  Foot  deep, 
and  laftly  thirty  one  Foot  of  Gravel,  where  the 
Shaft  was  finilhed. 

is  now  found  in  the  FifTures,  ted  Strata^  feme  elevated  and 

or  perpendicular  Intervals  of  the  others   deprcfled,     by    which 

Strata,  was  originally  lodged  in  Means  all  the  Inequalities  of 

fmgle  Particles  among  the  Sand,  the  Globe,   FifTures,  Grotto*s, 

fcfr.  having  been  detached  and  Mountains,     Vallies,    Iflands, 

drawn  thence  by  little  and  little  the  Chanel  of  the  Sea,  and  all 

ly  the  Water,  which  continual-  others,  were  formed,  and  that 

ly  pervades  the   Strata ;    and  the  whole  Terraqueous  Glpbc 

that  Trees,  which  are  found  in  (with  all  it's  Materials)  was,  at 

great  Plenty  in  MolTes,  Fens,  the  Time  of  the  Dduge,  pot 

or  Bogs, were  depofited  thereby  nearly  into  the  Condition  that 

the  Deluge ;  fo  that  the  prefent  we  at  this  Day  behold  it.    See 

Earth  was  formed  out  of  this  WoodwariPi    EJaj,  or  Phil^ 

promifcuous    mixed    Mafs  of  fophical  Travfa^^ms  N^  tlj. 

Sand,  Earth,  Shells,  and  Mc-  /.  115. 
^s,  and  of  brokeu  and  diikca- 
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PROPOSITION  VUL 

^be  Cavities  of  the  Earthy  and  the  external  4nd  In* 
temal  Difpofition^  or  Situation  of  itU  Parts^  ar^ 
not  perpetually  the  fame^  but  different  at  different 
Tmesi 

THE  Sea  not  only  makes  n>any  Devaftatk>ns 
tad  Changes  in  the  Parts  of  the  Earth,  by  fomeJ 
of  it's  Paflages  being  flopped,  and  others  more 
opened ;  but  alfo  that  fpirituous  and  fulphureous^ 
Subftance  which  here  and  there  lies  hid  in  the  in- 
terior Parts,  when  it  begins  to  heat  and  evapo- 
lutc,  impetuoufly  fhakes  the  ext'crior  Parts  of  the 
.  Earth,  riifing  them  up,  as  is  ufual  in  Earthquakes. 
And  it  is  probable  the  like  Erudations  may  of- 
ten happ^  in  the  more  interior  Parts  of  the  Earth ; 
which  for  the  moft  part  we  have  no  Notion  of. 

W  E  fhall  treat  of  the  mutual  Changes  of  Land 
and  Water  in  Chapter  i8.  hereafter- 

fbe  ^Terraqueous  Globe  is  divided  int6 

jB^r/Awhole  ("covered  with  Water,  or  raifed  a* 
Surface  is      \  bore  the  Waters  ;  and  into  ff^aterd 

THE  Superficies  of  that  Part  of  the  Eartli 
^hich  appeareth  above  the  Waters,  is,  by  the  In- 
terflux  of  the  Sea  thus'  divided. 

I.  INTO  large  Continents,  or  great  Iflands, 
which  we  fuppofe  to  be  four.  '» 

"  North  by 
the  Hyperbo- 
rean Frozen 
and  Tartaric 
Oeean. 

I.  The 
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i.Thc  Old r  Europe    "^    and  is 
ff^orld  which  P  JJia  and>bounded< 
containeth  -    <^  Jfrica     ^  on  the 


5ect. 

Eaft  by 
Pacific     2 
Indian  Oce 
South  by 
Southern  C 


an. 
Weft  by 

Atlantic^ 
mjiern  C 
an. 
r  North 
Dav:. 
Streigi 
Eaft 
thtJU 
tic  Oce. 
Sout] 
byth' 
Streigt 
of  Ma^ 
Ian. 
Weft 
theP^^ 
,  Ocean. 

3.  T  H  E  Jr^ic  Continent y  or  Groemand is  f\ 
rounded  on  every  Side  with  Seas  and  Streights. 

4.  THE   Antarctic  Continent^    or  Terra  A 
firalis  Incognita. 


2.  The  New 
World  which 
containeth -- 


North 
,    and 
.  South 


bound- 
on  the 


< 


II.  INTO  Peninfula\  or  Cherfonefuffes,  whi 
Parts  of  thefe  Continents. 


are 


Of  which  fome  f  Africa. 
arfe  of  a  round  Fi-     [North  and  South  America'] 
gure,  whofe  Lon- ,  Peloponnefus^   or  the  Morea 
:  gitude  and  Lati- j  Greece^    Taurica  Cberfonefus 
tudc  are  almoft  e-         Crim-Tartary. 
qual,  as  —  — —  ^  Cambaya  or  Guzarat. 

Oth( 


Chap.  7* 

Others  ob- 
>ng  of  which 
there  are  ma- 
ny, as 


of  Univerfal  Geography.         to  i 

"  Cberjonefa  d^or^  or  Malacca  in  India. 

Cimbrica^  or  Jutland^  contiguous  to 

Jhelfremf^  Corea  conti^ous  to  ^ar tar ^. 

ma-     ^  Californiay  Tucatan^  the  Cberfonefus 
of  Romania. 
I    Ionia  [as  Smyrna']  Cnidus  and  Myndus. 

It  alj  ^Greece  ^  ^XidL^ro^tr  Achaia. 
Spainj  Afia  minor ^  and  Arabia. 
Norway^  with  SwedenyZnd  Lap-' 
are  almott  iiKe  j  /j«i. 
Peninfula's,  which  |  Patagon  near  the  Streights  of 
are  >  — i—         Magellan  and  iVke?  Guinea. 

I  Indojlan^  Cocbincbinaj  New  Bri^ 
[     /^i;/,  Monopatapa^  &c, 

III.  INTO   Iflands  of  which  there  are  three 
Claffes,  i?/z. 


Others     which 
almoft    like 


i.[Ele^ 
ven"]  very< 
large  ones 


Britain 
*  Japan 
Iceland 

James   Ifland] 
Sumatra 


Luconia] 

Madagafcar 

Borneo 

*  Nova  Zemhla 

Newfoundland] 

California. 


2.  f  Eleven!  \  t  i    j 
c         -jji    J  Ireland 
of  a  middle  <  tjt^    •  7 
q:„ ^Htfpamola 


Java 
Celebes 
Candia 
Sardinia 


Friejland 

Ceylon 

Mindanao. 


3.  [Nine'] 


J  *  Gilolo^  Amboinay  Timor ^  among  the 
Indians  Iflands 
Corficay  Majorca^  Cyprus^  Negropont^ 


leffer  ones    t  .,   in  the  Mediterranean 

Zealand  in  Denmark,  and  Jamaica  in 
the  Gulf  of  Mexico. 
•  5^^  ^i'/  Notcf  upon  thefe  Words  in  tbe  next  Chapter. 

H  3  Very 
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Very  many 
fmall  ones,  of 
which  we  rec- 
kon rr-^^-^-r-rr^ 


f  I .  The  moft  remarkable  Solitary 
ones,  are  RhodiSj  2llaha, 
Lemnos^  St  Helena^  Si  Thomas^ 
Madera^  &c. 
,  The  noted  Clyfters  of  Iflands 
which  lie  near  one  another  ix\ 
great  Nun^ers  are 


^hc  Canar'j  Iflands 
The  Azores 
Cape  ^^r  J  Iflands 
The  Anttlh 
The  Maldivia  Ifland 
The  Comoro  Iflands 


fhe  Molucca  and  Ban-r 

dana  Iflands. 
The  Philippine  Ifland^ 
The  Ladrone  Iflands 
Thofe  in  the  jEgean  Se^ 
The  Britannic  Iflands 
The  Iflands  o{  Solomon^ 


JV,  IJlhrnuil's  or  narrow  Necks  of  Land. 

That  of  5«^,  between  Africa  and  Afta, 
That  of  Corinth^  joining  the  Morea  to  Acbaia, 
That  of  Panama  J  in  America^  longer  than  any  of  thp 

refl:. 
That  between  Jutland  and  Holjlein^ 
That  joining  Malacca  to  India. 


SECT, 
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SECT.    III. 

In  which  the  Conjiitution  of  the  Earthy  or  the 
dry  Part  of  the  ^terraqueous  Globe^  is  explain 
nedy  in  four  Chapters. 

CHAP,     VIII. 

Of  the  natural  Divi/ton  of  the  Earth  into  Parts  by  the 
circumfluent  Ocean. 


WH  A  T  we  fhall  exhibit  in  this  Chapter,  con- 
cerning the  Divifion  of  the  Earth,  and  that 
in  Chap.  xv.  about  the  Diftribution  of  the  Sea,  will 
be  of  great  ufe  to  young  Students,  for  underftand- 
ing,  and  remembring  the  Bounds  and  Situation  of 
the  feveral  Countries  on  the  Earth's  Superficies : 
wherefore  thefe  two  Chapters  ought  to  be  read 
throughout  with  great  Attention,  and  compared 
with  Maps,  or  the  artificial  terrellrial  Globe.  We 
faid  before,  in  the  preceding.  Chapter,  that  the 
Terraqueous  Globe,  as  to  it's  conftituent  Parts, 
may  be  beft  divided  into  a  Body  of  a  firm  Con- 
fiftence  as  Earth,  and  a  fluid  matter  as  Water  •,  to 
which  may  be  added  the  Atmofphere  as  a  circum^ 
ambient  Fluid  or  Covering. 

IN  the  firft  Place,  we  Ihall  treat  of  the  Earthy 
or  that  Part  of  the  Globe  which  hath  Confi- 
ftence, 

H4  PRO^ 
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PROPOSITION  I. 

Part  of  the  Earth  is  covered  with  Water^  and  Pa 
of  it  is  raifed  above  the  Superficies  of  the  Wate 
and  furrounded  thereb'j. 

THE  Truth  of  this  Propofition  is  manifeft  froi 
Experience.  Neverthelefs  there  are  fome  Plac< 
which  are  now  and  then  covered  with  Water,  an 
at  other  Times  dry  and  confpicuous,  as  the  Iflanc 
near  Norwa^^  Scotland^  and  other  Countries,  i 
which  maybe  added  Sand-beds  or  Shelves^  and  Se; 
Ihores  •,  but  becaufe  thefe  are  fo  fmall  in  compj 
rifon  of  the  reft,  we  fhall  take  no  notice  of  thei 
at  prefent.  Nor  fhall  we  trouble  our  felves  hei 
with  difputing  whether  the  greater  Part  of  tl 
Superficies  of  the  Qlobe  be  taken  up  by  Lan 
or  Water,  but  leave  it  to  be  difcufled  in  Chaj 
xviii.  and  confider  here  only  the  apparent  Parts  < 
the  E^rth  which  we  call  Iflands, 

PROPOSITION  II. 

The  Parts  of  the  Earthy  which  are  raifed  abo^ 
the  IVaterSy  are  not  always  joined  together  by  O) 
continued  Superficies^  but  often  feparated  one  fro\ 
another^  and  formed  intQ  Iflan4s  by  the  Interflux  < 
the  Sea. 

THESE  may  be  djftributed  into  five  Clafl^e: 
viz.  Pl^^^  of  Land  or  IJlands^  that  are  great,  an 
Continents  that  are  greateft ;  fome  fmall,  and  othei 
that  are  fmallefti  and  laftly  fome  of  a  midd] 
Size. 

'  W  E  fhall  treat  of  the  Origin,  and  Caufe  o^tl^ei 
Iflaads  in  the  proper  Place^  Chap,  xviii, 

THC 
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THO*  all  the  feparate  and  apparent  Parts  of 
the  Earth  ought  to  be  called  IJlands^  becaufe  ah 
Ifland  is  nothing  but  a  Part  of  the  dry  Land  every 
where  environed  with  Water ;  yet,  in  the  common 
Way  of  fpeaking,  this  Word  is  feldom  ufed  to  ac- 
prefs  thefe  large  Trafts  of  Land  whofe  Boundaries 
by  the  main  Ocean,  (by  reafon  of  their  yaft  Ex- 
tent,^ are  not  fo  perceptible.  Such  as  thofe  are 
frequently  called  the  Terra  firma^  or  great  Conti-- 
nentSy  which  peculiar  name  they  ought  to  be  di- 
ftinguifhed  by  on  account  of  their  Magnitude,  in 
refpedof  the  reft  of  the  Iflands,  which  are  very 
fmall  in  comparifon  of  them.  Therefore  we  fliall^ 
in  what  follows,  call  them  the  Terra  fir  ma  or  gr^at 
Continents.  But  the  word  Continent  is  frequently 
ufed  to  exprefs  feveral  Parts  of  the  Terra  firma  as 
well  as  the  whole.  And  fometimes  it  is  taken 
ftridUy  for  a  Ij^art  of  the  Earth,  on  no  fide  conti- 
guous to  th^  Se^ :  Or  in  a  large  Senfe  for  a  Country 
bounded  by  the  Sea  on  one  fide,  and  on  the  other 
joined  to  a  large  Tradt  of  die  Terra  firma.  It  is 
alfo  often  taken  in  general  for  a  Part  of  the  Earth 
joined  to  another,  whether  by  a  large  or  a  narrow 
Traft  of  Land.  In  thefe  Senfes  the  Word  Continent 
differs  from  that  in  which  it  is  frequently  ufed  to 
pcprefs  large  Iflands. 

PROPOSITION  III. 

Thefe  large  Trails  of  Land j  Continents  or  Terra  fir- 
ma, {which  you  willpleafe  to  call  them)  are  account 
ted  four  in  Number. 

I.  T HE  old  World.  2.  The  new  World,  or 
America.  3.  The  Northern  Continent ^  or  Terra 
4rSica.  4.  The  Southern  Continent^  or  Terra 
Attjiralis,  2 

i.THE 
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1.  ^HE  Old  World  (being  the  moft  femous  of 
die  four,  which  we  inhabit,  and  which  was  only 
known  to  the  Ancients)  is  divided,  by  the  Sea 
into  two  Parts,  which  are  only  joined  one  to  a- 
notlier  by  a  fmall  neck  of  Land,  whereof  one  is 
Jfrica ;  while  Europe  and  Afta  jointly  make  the 
other.     It  is  thus  environed  by  the  Ocean, 

O  N  the  North  by  the  Icy  or  North  Sea^  the 
IFbite  SeUy  and  the  Tartaric  Ocean. 

ON  the  Jaft  by  the  Great  South  Sea  and  Pa^ 
dfic  Ocean. 

O  N  the  South  by  the  Indian  Sea^  the  Southern 
and  jEtbiopic  Ocean. 

O  N  the  Weft  by  the  jitlantic  Sea. 

THE  aforefaid  Divifion  of  this  Continent  is 
made  by  the  Mediterranean^  and  Arabian  Gulpb  or 
Red  Sea.  The  Diftance  of  thefe  two  Bays,  or  the 
Breadth  of  the  intervening  Traft  of  Land  being 
about  40  German  Miles ;  fo  that  Africa  would 
have  been  an  entire  Terra  firma^  and  numbred  a^ 
mong  the  Continents,  but  for  this  fmall  IJibmus. 

THE  Old  ff^orld  is  not  far  diftant  from  America 
in  the  Eaft  about  the  [fuppofed]  Streights  of  Anian 
[or  t7ri>j,]  if  there  be  fuch  ;  but  the  leaft  [known"} 
Diftance  of  Europe  from  America  is  between  Nor- 
way and  Newfoundland. 

THE  Diftance  between  die  Old  World,  and 
the  Arftic  Continent  is  fliorteft  about  the  [Icy  Sea]  ; 
alfo  the  Old  World  is  not  far  diftant  from  the  South 
Continent  about  New  Guinea. 

2.  THE  New  Worlds  or  America^  b  thus encom* 
paffed  by  the  Ocean. 

O  N  the  North  we  are  in  Doubt  whether  there 
be  Sea  or  Land  beyond  the  Streights  of  Davis. 

ON  the  Eaft  it  is  bounded  by  the  Atlantic 
Ocean. 

O  N  the  South  by  the  Magellanic  Streights. 

z  ON 
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ON  the  Weft  by  the  Pacific  Ocean. 

THE  New  World  is  alfo  nearly  divided  into 
fwo  Iflands  at  Panama  and  Nombre  de  Dios^  where 
jthe  Atlantic  ^nd  Pacific  Ocean  are  hindred  from 
meeting  by  a  very  fmall  Ridge  of  Land. 

AMERICA  is  not  far  diftant  from  die  Old 
World  about  the  Streights  of  Anian  \or  ibe  Sea  of 
Japan]  ^  ^nd  not  far  again  from  the  Arftic  Continent 
at  Davis's  Streights j  and  feparated  from  the  South 
Continent  only  by  the  Streights  [of  la  Maire]  and 
the  Magellanic  Sea. 

THE  Ar5lic  and  Antarctic  Continents  are  every 
where  environed  with  Sea,  the  former  [as  isfuppof- 
id]  widi  the  North  Sea  at  the  Streights  of  Davis^ 
[Uries  or]  Anian j  [and  the  Icy  Sea]  ;  the  later  with  the 
South  Sea  J  Pacific  ^d  Indian  Ocean^  and  the  Streights 
[of  la  Maire]^ 

3,  THE  ArSiic  Continent  is  not  far  diftant  from 
the  Old  World  [at  the  Icy  Sea]j  nor  from  America  at 
J)avis's  Streights ;  but  it  is  feparated  from  the  South 
Continent  by  a  vaft  Interval. 

4.  THE  AntarSlic  Continent  is  not  far  removed 
^m  the  old  World  at  the  Peninfula  of  New  Guinea^ 
and  feparated  from  America  by  the  Streights  of  M^- 
^ellan  [and  la  Maire]. 

B  U  T  we  have  not  been  able  to  find  for  certaih 
whether  the  Old  JVorld^  America^  and  the  Northern 
Continent  J  be  each  of  them  encompafled  with  Sea, 
fuid  feparated  one  from  another ;  tho*  it  be  very 
probable  that  they  are,  by  reafon  of  the  feveral 
pays  and  Entrances  of  Streights  that  run  in  from 
fhe  Ocean  to  the  Landward.  Only  the  Southern 
Continent  hath  been  aftually  failed  round,  and 
therefore  is  certainly  known  to  be  environed  on 
i&ll  fides  with  Sea,  and  therefore  feparated  from 
^  reft,    @ut  thi?  h;^  not  yet  been  dooe  by  the 

Pthcr 
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other  Parts;  for  men  have  not  failed  about  the 
Old  World  much  further  then  Sfreigbis  of  IVm^ 
gat 5^  tho' the  whole  Weftern,  Southern,  and  Ori- 
ental Shores  have  been  vifited,  and  there  is  but  a 
fmall  Part  of  the  North  [Eaft^  Coaft  that  remains 
to  be  difcovered  {a).   America  alfo  hath  been  failed 

round 


{a)  All  the  Attempts  made 
by  the  Europeans  to  difcover  a 
Nonb-Eafi-Pafage  to  the  Ori- 
ental Countries  have  been  hi- 
therto unfuccefsful.  The  Rea- 
fon  was  formerly  thought  in  a 

freat  meafure  owing  to  the 
Hfcoverers  not  (leering  their 
Courfe  near  enough  the  North 
Pole ;  being  either  mifled  by  an 
Opinion,  that  that  Part  of  the 
Sea  which  lies  betwixt  Nova 
Zembla  and  the  Continent  of 
Canary  had  been  paflable;  or 
that  they  might  have  coafled  it 
along  the  North  o£Nova  Zembla 
and  Tarfary,  till  they  had  enter- 
ed the  S  freights  o^jejfo^  which 
could  never  be  effe&ed  by  Rea- 
fon  that  moft  of  thefe  northern 
Coafts  are  frozen  up  many 
Leagues  from  the  Shore,  efpe- 
cially  in  the  Winter,  tho'  in  the 
open  Sea .  it  is  not  fo,  even 
under  the  Pole  itfelf;  unlefs, 
for  Example,  upon  the  Approach 
of  the  Summer  when  the  Froft 
breaketh,  and  the  Ice,  which  was 
congealed  near  40  or  50  Leagues 
from  the  Shore,  goes  off  from 
the  Land  and  floats  up  and 
down  in  the  Sea ;  whereby  fe- 
veral  have  been  forced  to  quit 
their  Defign  and  ibnd  back  for 
their  own  Country.  See  Pbilof. 
^ranf.  N®.  \\%.?ag.  417.  Big 
with  this  laft  notion  our  Coun- 
try-man Cape.  JobnWo^d^  the 


lateft  Adventurer  who  attempt- 
ed the  North-Eaft  PafTagc,  in 
the  year  1 676,  fleered  diredly 
NE  from  the  North  Cafe  if 
Nortoay^  in  order  to  fall  in 
between  Greenland  and  Nova 
Zembla  ;  but  he  could  find  no 
Sea  or  Inlet  between  thofc 
Countries ;  on  the  contrary,  he 
obferved  the  Ice  to  adhere  im- 
movably to  the  Coafl  of  Nova 
Zembla^  and  that  all  the  Englijb 
and  Dutch  Pilots  had  been  mi(^ 
taken  in  their  Conjectures  of  an 
open  Sea  thereabouts,  for  he 
could  pafs  no  further  this  Way 
than  to  the  76.  Degr.  of  Lati- 
tude, on  account  of  the  Ice» 
which  muft  have  then  taken  up 
ibme  Centuries  to  thaw.  He 
concludes  therefore  that  Gr^«f- 
land^xiA  Nova  Zembla  mufl:  be 
the  fame  Continent,  by  Reafon 
there  was  no  Current  found 
there,  but  only  a  fmall  Tide 
which  rifes  about  eight  Foot, 
and  ebbs  back  again.  And  if  it 
fhould  be  admitted,  t$  the  cofh 
trarjy  that  the  Continent  of -<^4 
and  America  are  fcparated  by  the 
Ocean,  yet  we  may  now  refl 
fatisfied  that  the  Difficulties  to 
be  met  with  in  a  North-Eafl 
PafTage  are  not  to  be^urmount- 
ed,  and  poffibly  will  never  be 
attempted  again.  Salmon's  Pre- 
font  State  rf  all  Nations.  Vol 
6.  Pag.  3  So. 

[Ifoibcar 
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round  except  a  Part  of  the  Northern  Shores,  on 
account  of  the  Uncertainty  of  the  Streights  and 
other  Difficulties.  This  therefore  is  the  Situation 
of  the  four  Continents. 

PROPOSITION  IV. 

fi  enumerate  the  great  IJlands  difperfed  over  the  Sur^ 
face  of  the  Terraqueous  Globe :  viz. 

1.  BRITAIN^  comprehending  England saxd 
Scotland  J  is  fuppofed  to  be  the  greateft  of  thofe  com- 
monly called  Iflands  (diofe  in  the  preceding  Pro- 
pofition  excepted).  It  lies  betwixt  Europe  and  A- 
mericay  nesLV  France  and  Flanders.  It  is  furrounded 
by  the  Atlantic  Ocean^  and  it's  Form  is  oblong. 

2.  JAPANy  in  Maps  and  Globes  is  reprefented 
of  a  lefs  Magnitude  than  it  ought  to  be  j  for  they 
that  have  been  there  affirm  it  to  be  larger,  or  at 
leaft  no  lefs,  than  Britain  (b).  It  lies  eallward  of 
AJia  not  far  from  China.  It  is  furrounded  by  the 
Pacific  Oceanj  and  is  of  a  curve  Figure. 

3.  LUCONIAy  which  is  alfo called,  from  it*s 
Metropolis,  Mamlhay  is  the  Principal  of  the  PbUip^ 

[I  forbear  to  enlarge  wpon an  of  Jejfot   the  Inhabitants    of 

Account  given  us  lately,  as  ad-  both  Countries  doubt ;  becaufe 

vices  from  Mufcovy^  of  an  Ex-  vaft  and  inacceflable  Mountaini 

pedition  entered  upon,  under  intcrpofe     which    hinder   the 

the  Command  of  one  Capt.  Ber-  Communication.  Neither  doth 

ring^  to  find  out  this  NortbEaft-  it  as  yet  clearly  appear,  whd- 

Paffaget  whofe  Voyage  is  now  ther  this  Land  of  Jejfo  is  a 

faid  to  be  Printing  at  Mo/cow »  Part  o^Tartary^  or  whether  it 

in  which  he  affirms,  that  there  is  by  an  Arm  of  the  Sea  divid- 

is  a  free  and  open  Sea  to  about  ed  from  it    T\itChinefe  affirm 

the  North-Eaft  Point  of  7^r//yry,  that  Tartary  runs  300  China 

and  believes  it  to  be  likewUe  Leagues  beyond  tl^ir  famous 

open  to  the  Sea  ofCbiMa,  or,  as  Wall ;  fo  that  if  we  follow  theAi 

fome  Geographers  call  it,  the  the  Country  oijejfe^  and  alfo 

Seaof  Jtf^tfx.]  Japan^    may  feem    not  to  be 

{h)  Whether  J^pan  be  an  iflands  but  annexed  to  Tariary. 

Iflandf  or  annexed  to  the  Land  Phi/of.  Tranf  N^  118. 

^ineSf 
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pne%^  which  are  thefiirdieft,  of  the  Oriental  Iflands^ 
on  the  Borders  of  Afia*  Some  will  have  it  to  be 
larger  than  Britain  \  but  they  who  have  been  there 
fay  it  is  fomething  lefs.  It  is  encompaffcd  by  the 
\jireat  South  Sea^]  and  is  of  a  curved  oblong  Figure^ 
with  many  Inlets  and  Windings. 

4.  MADAGASCAR^  or  the  Ifland  of  St 
Laurence y  lies  on  the  eaftern  Sfiore  oSAfrica^  not 
far  from,  die  Streigks  of  [Bahelmandel  or"]  the  Red 
Sea.  It  is  environed  by  the  Indian  Ocean  (all  the 
Sea  between  Africa  and  India  being  now  called  by 
that  Name).     It*s  Form  is  oblong. 

5.  SUMATRA^  thoi^ht  by  fome  Geogra^ 
phers  to  be  the  Taprobana  of  the  Ancients,  lies  near 
the  Borders  of  AJia  among  the  [Sunda  IflanJs'j  not 
far  from  the  Pcninfula  of  Malacca  (c).  It  ftretchfis 
to  a  great  Lengdi,  and  is  furrounded  by  the  Indian 
Ocean. 

6.  BOR NE O  is  fituatcd in  the  In£an  Sea  not 
far  from  Sumatra :  it*s  Form  is  almoft  round.  There 
is  a  great  Difference  among  Authors  about  it's  Ex- 
tent ;  fome  make  it*s  Circumference  to  be  about 
a  1 00  Miles,  and  will  have  it  to  be  the  gr^teft 
among  the  Indian  Iflands:  others  but  about  300. 

7.  ICEL  A  ND^  Part  of  which  is  fituated  in 
the  Temperate,  and  Part  in  the  Frigid  Zone,  be- 
twixt Groenlandy  and  Norway^  is  encompaffed  by 
the  Northern  Ocean,  and  it's  Form  is  oblong. 

8.  NEfFFOUNDLAND  is  an  Ittand  adjacent  to 
Canada,  in  North  America.  It  is  fomething  larger 
than  it  is  fhewed  in  our  common  Maps.  It  is  en- 
vironed by  the  Northern  Ocean,  and  receiveth  the 
$c^  in  at  a  great  many  Creeks. 

{c)  Not  Sumatra  bnt  Cey/m  called  bjr  the  Indians  Venerapn^ 

is  thought,  by  all  modern  Geo-  i.  c.  uf  Land  of  Delights^  as 

graphers,  to  be  the  Taprobane  it    was    reprefented     by     the 

•f  the  Ancients.    And  it  is  itiU  Ancients. 

9.  \y  AMES'S 
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9.  \J AMES'S  or  Cumberland's  I/land]  lies  in  the 
Northern  Ocean  near  the  ArSic  Continent^  between 
Davis*s  and  Hudfon*s  Streights.  I  have  not  found 
it  in  any  Map  before  that  of  VifcberuSy  printed  in 
1 594*     It  is  a  large  IJland  of  an  oval  Figure. 

10.  NO  VA  Zembla  is  fituated  between  the  ArSic 
Continent  and  the  Land  of  the  Samoieds  and  [OJliacsl^ 
It  is  bounded  on  the  North  by  the  Icy  and  [Mufco^ 
vian"]  Sea,  and  feparated  from  Europe  at  the  Land 
of  the  Samoieds  by  the  Streights  of  fFaygats  (d).  Ifs 
Form  is  oval, 

11.  C/fL7FOi2i\r/^maybeaddedtothefc 
if  it  be  an  Ifland,  and  not  a  Part  of  America  (e). 
The  Dutch  found  in  a  Spanijh  Ship  a  large  Geoff^a^ 
fhical  Mapy  in  which  California  was  reprefented  as 
an  IJland  not  contiguous  to  America^  but  furrounded 
with  the  Sea.  .  . 

(d)  Mr  Witfin  tells   us,    in  (/)  Gmelii  tells  us.  that  * 

fbihf,  Tranf.  N©  101.  Pag.  3.  Provincial  at  Manilha,  in  the 

**  That  he  had  received  out  of  year  1697.     "  Thought  CmU- 

^*  Mujcovy,  a  new  Map  o^Nova  •*  fornia  a  Part  of  the  Conti- 

**  Zembla  and  iVaygats^  as  it  **  nent;  becaufc  fome  FatheH 

•«  had  been  difcovcred  by  the  •<  of  the  Society  having  goile 

"  exprefs  Order  of  the  Czar;  **  to  theMouthoftheStrcighti 

"  by  which  it  appears,    that  **  which  it  60  Leagues  over, 

"  Nova  Zembla  is  not  an  Ifland,  *^  and  run  many  Leagues  up  it, 

**  as  hitherto  bdieved>  and  that  **  ^nd  at  laft  that  thece  was 

•*  the  Man  Glaciale  is  not  a  **  but  very  Ikdc  Water  in  the 

•*  Sea  but  a  Bay'*.    Tho'  Mr  •'  Chanel,    and  could   go  na 

Witfen  himfelf  feems  to  be  of  **  further ;  by  which  he  gucf- 

t  contrary  Opinion  afterwards,  **  fed,  that  long  Bay  had  n© 

Jn  another  ^ranfa£iton  N^  193^  **  Communication    wiUi   the 

Pag.  494-  where  he  fays.     **  I  **  Northern  Soa  to  make  Ci- 

**  formerly      thought      Nova  "  lifomia  an  Ifland".    CslleS, 

^*  Zembla  a  Continent ;    but  I  Voyages    and  travels.  Vol.   4. 

•*  have   fince  been  better  in-  Vig,  420,      Father    Eafebits 

^*  fomjed.    Therefore  fince  no  Fraud t  Kino  is  alfo  of  the  fame 

*'  Ships  have  failed  beyond  it.  Opinion,  as  is  underflo^d  from 

**  it  may  be  both  joined  to  the  his  Map  communicated  to  the 

**  Continent,  and  extended  to  Royal  Society ,  Anno  1708.  Ne- 

**  the  Pole,  for  ought  we  caa  verthelefs  it  is  generally  repre- 

diicover*',  ieotcd  in  oac-  Maps  as  an  UUikL 

PROPO^ 
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PROPOSITION  y. 

Sv  enumerate  the  IJlands  of  a  middle  Size  fcattered 
over  the  Surface  of  the  Globe:  viz. 

i.J  A  VA^  one  of  the  Sunda  Iflands  betwixt  Afia 
and  New  Holland^  is  repleniftied  with  every  Thing 
fit  for  human  Life,  and  is  a  perfedt  earthly  Para- 
dife.  It  is  fiirrounded  by  the  India  Ocean  *9  and 
it*s  Form  is  oblong. 

2.  CUBA^  oncof  the  Antilles,  betwixt  Florida 
and  New  Spain,  isencompaffed  by  the  Atlantic  Ocean 
at  the  Entrance  into  the  Gulpb  of  Mexico.  It's  Form 
is  oblong. 

3.  HISPANIOLA  lies  to  the  Soudi  of  Cuha^ 
and  is  almoft  as  large.  It  is  furrounded  by  the 
North,  or  Atlantic,  Sea,  where  it  flows  into  the 
Gulph  of  Mexico.  It  is  of  an  oval  Figure,  with  fc- 
veral  Notches  in  it. 

4.  IRELAND  lieth  near  Britain,  towards  Ame^ 
rica.  It  is  environed  by  the  North  Sea  j  and  it*s 
Form  is  oval. 

5.  CANDIA  in  the  Mcditerraneany  nezxGreeci, 
is  of  an  oblong  Figure. 

6.  SICILTlits  in  the  Mediterranean,  near  Italy. 
It*s  Form  is  [fomewhat  triangular. 1 

7.  CETLON,  near  the  furtheft  Promontory  of 
Cormandel  in  India  \  is  fiirrounded  by  the  Indian 
Ocean,  and  is  of  a  round  Figure.  Barrius  will 
have  this  to  be  the  Taprobana  of  the  Ancients. 

8.  MINDANAO,  one  of  the  Philippine  IJlands 
in  the  Pacific  Ocean,  is  of  an  oval  Figure. 

9.  SARDINIA  lies  in  the  Mediterranean,  It*s 
Form  is  oblong, 

10.  CELEBES,  an  Ifland  not  far  from  Borneo^ 
is  encompafTed  by  the  Indian  Oceani  and  is  of  aa 
oblong  Figure* 

II.  FRIES^ 
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II.  FRIESLANDy  not  hx  from  Icelandy  may 
alfo  be  referred  to  this  Clafs. 

PROPOSITION  VI. 

To  enumerate  the /mall  IJlands  in  the  Globe's  Superficies : 

viz. . 

i»  GILOLOj  one  of  the  [Molucca  IJlands']  is 
furrounded  with  the  [gr^  Souib-Sea]  and  ihaped 
like  a  Horfe-Shoe. 

2*  AMBOINAy  not  far  from  Gilolo  in  tlie  fame 
Ocean ;  is  of  an  oblong  Figure, 

3.  TIMOR  J  an  Ifland  adjoining  to  [Arnbems 
Land  in]  the  Continent  5  it  is  one  of  the  [Sunda 
IJlands]  and  it's  Form  is  round. 

4.  JAMAICA^  one  of  the  [Antilles]  in  the 
Gulph  of  Mexico^  is  of  ah  oblong  Figure. 

5.  Z  EL  AND  J  an  Ifland  in  Denmark  between 
Jutland  and  Gotland.  It  is  furrounded  by  the 
Nortb'Sea,  as  it  flows  into  the  Baltic^  and  is  of 
a  round  Figure. 

6.  NEGROPONTy  near  Greece  in  the  [Ar- 
cbipelago]j  is  of  an  oblong  Figure. 

7.  MAJORCA  J  in  the  Mediterraneany  near 
5pii///,    [/V  e?/ J  quadrangular  Figure]^ 

8.  CORSICA,  [near  Sardinia]  in  the  Mediter- 
raneanj   [is  0/  an  oval  Figure], 

9.  CYPRUS,  not  far  from  the  /#r  ^/Ja  in  the 
Mediterranean,   is  alfo  of  an  oval  Figure. 

10.  ISABELLA,  one  of  Solomon*^  Iflands,  in 
the  Pacific  Ocean, 

T  H  E  R  E  are  feveral  other  Iflands  that  might 
be  referred  to  this  Clafs,  but  we  fliall  confider 
them  among  the  following. 

VOL,    I.  I  PRO- 
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PROPOSiriON    VIL 

^ere  are  almoJl,an  innumerable  Multitude  of  very 
little  IJlands  difperfed  over  the  Surface  of  the 
Globe  \  among  which  thefe  following  deferve  a  par-^ 
ticular  Conftderation.  i.  fbe  celebrated  Solitary 
ones.  2.  Tbofe  that  are  colle£led  into  CluJierSj  and 
for  their  Affinity  to  one  another ^  included  under  one 
Name. 

THE  moft  noted  Solitary  I/lands  are,  Thofe 
in  the  Mediterranean  ;  viz.  Rhodes^  Afylta^  Tvica^ 
Minorca^  Scioj  Cephalonia^  &c. 

T  H  O  S  E  in  the  Atlantic  Ocean  between  Jfrica 
and  Braftl^  St  Helenay  well  known  to  Mariners, 
Afcenfion  Ifle^  St  Thomas* s  Ifle^  lying  in  the  Equator. 

MADERA  which  lies  off  the  Streights  of 
Gibraltar^  towards  America. 

ZOCOrORA  lying  before  the  [Streights  of  Ba- 
helmandel]. 

GOTLAND  lying  in  the  Baltic. 

PARADON,  fuppofed  by  the  Portuguefe  Sai- 
lors  (as  Unfcboten  relates^  to  lie  about  a  hundred 
Miles  Weft  of  the  Canaries^  hath  this  peculiar  Pro- 
perty, that  it  is  fometimes  perceptable,  but  for  the 
moft  part  invifible ;  fo  that  fevcral  Geographers 
difpute  it's  Exlftence.  They  tell  us  it*s  Fields  are 
green  and  fertile,  and  that  the  Inhabitants  are 
Chriftians,  but  they  know  not  from  what  Nation 
they  are  defcended,  or  what  Language  they  ufe. 
The  Spaniards  once  made  a  Voyage  from  the  Cj* 
varies  to  feek  it,  but  could  never  find  it :  There- 
fore fome  have  thought  it  to  be  an  lUufion,  or 
Apparition ;  others  will  have  it  to  be  feen  only 
fome  certain  Days  of  the  Year,  and  at  other 
Times  to  be  covered  with  a  Cloud.  The  whole 
Story  fecms  to  me  fabulous  and  foolilh. 

FLOAT. 
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FLOATING  Iflands  ought  alfo  to  be  rcc 
koned  among  thefe,   for  which  lee  Chapter  xviii* 

PROPOSITION  VIII. 

To  enumerate  the  Clufters  of  I/lands  in  the  fever al 
Parts  of  the  Globe. 

WE  generally  call  thefe  Clujiers  of  Iflands  j  having 
ho  better  Name  tp  exprefs  them  by,  fuch  as : 

1.  THE  Canaries y  formerly  called  the  For-- 
tunate  Iflands j  which  lie  in  the  Atlantic  Ocean^  near 
the  Wcftem  Shore  oi  Africa ^  over  againft  Mount 
Atlas.  They  are  \Seven'\  ii)  Number,  oot  reckon- 
ing the  Salvages. 

2.  THE  Azores^  or  Flandrian  Iflands^  betwixt 
Europe  and  America^  in  the  Weftern  Ocean  ;  tliey 
are  accounted  Nine  in  Number. 

3.  THE  l^^d^  oi  Cape  Verdy  or  tlie  Hefpe^ 
ferides  of  the  Ancients,  lie  in  the  Atlantic  Ocean ^ 
hear  the  Weftern  Shore  of  Africa^  over  againft 
Cape  Verd.    Thefe  are  Ten  in  Number. 

4.  T  H  E  Maldivia  Iflands  lie  in  the  Indian  Ocean 
not  far  from  the  Coaft  of  Malabar  in  India^  and  ex- 
tend Nortb'JVeft  from  the  fecond  Degree  of  South 
Latitude^  to  the  feventh  Degree  of  North  Latitude. 
Their  Number  is  very  uncertain^  fame  reckoning  them 
one  Tboufandj  and  others  twelve  Thoufand.  Narrow 
ChanelSy  which  feem  to  be  worn  by  the  Currents^ 
feparate  them  one  from  another ^  of  which  fome  are 
not  a  Stone* S'Caft  over. 

5.  \THE  Antilles  comprehending]  i ,  The  Lucaios 
or  Bahama  Iflands^  fituated  between  Cape  Florida 
and  Cuba^  are  remarkable  in  being  one  of  them 
{viz.  St  Salvador)  the  firft  Land  {ctn  by  Columbus j 
the  firll  of  the  Europeans  that  difcovered  America. 
The  Chief  of  them  is  Lucayo^  from  whence  the 
reft  arc  named  [being  of  the  larger  forty  about  f even 

I  Z  in 
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in  Number'].  2.  [The  Virgin  Caribee^  or  Leeward 
JJlands\  between  Hifpanioh  and  the  Old  tVorld. 
3.  [The  Stotovenio  and  Bermundas  IJlands]  to  which 
are  referred  all  thofe  in  the  Gulph  of  Mexico. 

6.  THE  [Comoro  and  JdmiraUy  JJlands]  lie  be- 
tween Madagafcar  and  Africa. 

7.  THE  Molucco  [andSunda]  IJlands  zxt  mzny 
in  Number,  of  which  five  are  particularly  called 
[Spice  JJlands}.  They  are  furrounded  by  the  Indian 
Sea. 

8.  THE.  [old  and  new]  Philippine  IJlands  near 
the  remote  Parts  of  jifta^  are  almoft  innumerable. 

9.  THE  Banda  IJlands^  and  others  betwixt  Ja- 
va and  [Timor], 

10.  THE  jEgean  IJlands ^  or  thofe  in  the  Arcbi- 
plago. 

11.  THE  Japan  IJlands. 

12.  [PRINCE  miliam's  IJlands]  or  thofe  of  So- 
lomon in  the  Pacijic  Ocean. 

13.  THE  Ladrone  IJlands^  m  the  fame  Ocean* 

14.  THE  Britijh  IJlands y  or  thofe  about  Eng- 
land oxA  Scotland. 

15.  THE.  Iflands  of  ?>rr^  del  Fuego^  between 
the  Streights  of  Magellan  and  thofe  of  la  Maire. 

TO  thefe  may  be  referred  fuch  Iflands  as  are 
found  in  large  Rivers,'  as  thofe  in  the  Nile  in  Afri- 
ca^  the  Wolga^  St  Laurence  in  Canada^  and  in  other 
Rivers :  Alfo  thofe  obferved  in  Lakes  or  Moraffes, 
fuch  as  are  in  the  Morafs  of  Lambre  in  Africa^  and 
in  the  Lakes  of  South  America. 

WE  do  not  here  reckon  thofe  Iflands,  that  in 
great  Numbers  are  ftretched  along  the  Shores  of 
fome  Counties,  as  Norwa-j^  China^  Brafil^  Davis\ 
StreightSy  &c. 

PRO- 
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PROPOSITION  IX. 

Bejides  tbefe  IJlands  there  are  other  Parts  of  the  Earthy 
wbofe  Surfaces  are  different  in  Shape  or  Figure  ; 
fuch  as  Peninfulas'i  and  Ifthmuffes. 

A  Peninfula^  called  by  the  Greeks  CherfonefuSj  is 
a  Part  of  die  Earth  joined  to  another  by  a  narrow 
Neck  of  Land,  and  on  every  Side  elfc  encompaf- 
fed  with  the  Sea.  That  narrow  Trad  or  ftrait  Paf- 
lage,  whereby  one  Country^  hath  communicatioa 
with  another  by  Land,  is  called  an  I/lbmus.  We 
muft  alfo  here  obferve  thofe  Parts  of  the  Earth  that 
are  ftretched  out  into  the  Sea,  but  are  joined  by  a 
larger  Tra6t  to  the  main  Land,  for  fuch  extended 
Parts  form  a  Specks  of  Peninfula's^  and  may  in  fome 
fenfe  be  fo  called. 

S  U  C  H  are  Italy ^  Spain^  part  of  England^  Greece 
and  proper  Acbaia^  Afta  minor ^  Norway  with  Swe- 
den  and  Lapland^  Indofian^  New  Guinea  in  the  South 
Continent^  [New  Holland]  New  Britain^  and  [New 
Scotland]  in  America^  Cambodia^  Patagon^  the  ex- 
tream  Parts  of  Africa^  &c. 

PROPOSITION  X. 

Xo  enumerate  the  Peninfula^s. 

THESE  Pemnfula*s  are  oblong,  viz. 

1.  CHERSONESAd"  or^  or  Malacca^  contigu- 
ous to  India. 

2.  CIMBRICA^  or  Jut  land j  contiguous  to 
Holftein. 

i.CALIFOR  NIA^  on  the  Weftern  Shore 
oi  North  America^  is  thought^  by  fome^  to  be  a  Pemn^ 
fula ;  ^^ut  commonly  reprefcnted  in  our  Maps  as  an 
Ifland, 

I  3  4.  rUCA'TAN 


1 18  the  Abfolute  Part     Se g t.  I 

4.  TUCATCAN^  intheBayof  AfifX^V^,  contij 
ous  to  New  Spain. 

5.  THE  Cherfoncfus  of  Romaniay  near  the  I 
kfpont. 

6.  COREAj  \^as  formerly  thought  to  be 
Ifland,  and  not  a  Peninfula.  In  fome  Maps  I  ht 
feen  it  joined  to  Tartary^  and  in  others  furrounc 
with  the  Sea.  Neverthelefs,  the  lateft  Obfervati^ 
make  it  a  Peninfula  •,  but  even  now  it  is  not  feti 
among  Geographers, 

7.  TO  thefe  may  be  added  the  three  fmall  o 
of  Ionia  in  leffer  Afta  [or  Smyrna]j  MelaJfOy  and  H 
carnajfus. 

THESE  Six  Peninfula's  are  roundiih,  viz. 

I.  AFRICA^  a  great  Part  of  the  old  Wor 
furrounded  by  the  mediterranean^  Atlantic^  jEti 
pic^  Indian^  and  Red  Sea.  It  is  joined  to  Afta 
a  narrow  Neck  of  Land  near  Mgypt. 

2.3.  N0RTH2Sidi  South  America  viz.  Mexico  i 
Peru.  They  are  joined  together  by  the  Streig 
of  Panama. 

4.  PELOPONNESUS,  now  called  the  Mot 
a  Part  of  Greece. 

5.  r AURIC  A  Cherfonefus,  now  called  [C 
Tartary]  in  the  Black  Sea^  near  the  Streights  ofCa^ 

6.  CAMS  ATA  J  or  Guzarat^  in  India, 

PROPOSiriONXI. 

^here  are  as  many  Ifthmus's  as  Peninfula's,  ^boj 
mofi  note  are^ 

1.  THATof5«^2r,  which  joins  Africa  to  A 

2.  THAT  of  Corinth,  which  joins  the  {Mi 
to  Achaia.'j 

3.  THAT  of  Panama,  whichjoinsiV(?r/i<^ 
rica  to  South  America. 

4.  THAT  joining  Malacca  t6  India.  And 

5.  THAT  joining  [Crim  to  Prccop  Tartar 
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CHAP.    IX. 

Of  Mountains  in  general. 

MANY  Things  occur  worthy  of  particular 
Notice,  in  explaining  the  Nature  of  Moun- 
tains, and  therefore  they  are  copioufly  handled  by 
Geographical  Writers,  efpecially  the  Computation  of 
their  Altitudes^  becaufe  they  feem  to  many  to  make 
againft  the  Earth's  Rotundity. 

PROPOSITION    I. 

A  Mountain  is  an  elevated  Part  of  the  dry  Land^  over^ 
topping  the  adjacent  Country  5  and  a  Hill(?rCIifF 
is  a  fmall  kind  of  Mountain.  A  Promontory,  is  a 
Mountain  ftretching  itfelfinto  the  Sea^  and.  .Rocks 
are  Stones  raifed  above  the  Sea  or  Landy  in  the 
Form  of  Mountains. 

We  muft  know  that  all  the  Parts  of  the  Earth 
which  appear  plain,  are  not  exaftly  of  the  fame 
Altitude,  but  commonly  elevated  towards  the -In- 
land Parts,  and  depreffed  towards  the  Sea  Shores, 
as  is  manifeft  from  the  Origin,  and  Courfe  of  Rir 
vers ;  for  that  Part  towards  which  they  flow,  is  aK 
ways  more  depreffed  dian  that  wliere  they  Spring  ; 
and  Fountains  feldom  are  increafed  into  Rivers, 
unlels  they  take  their  Origin  from  Mediterraneaa 
or  inland  Countries :  which  Ihews,  that  thofe  Coun- 
tries are  more  elevated  than  the  Maritime  Parts. 
So  Bohemia  is  known  to  be  higher  than  Holjlein^  be- 

I  4  caufe 
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caufe  the  River  Elbe  rifes  in  the  former,  and  fall 
into  the  later:.  Alfo  from  the  Danube^  the  IVefer 
the  Rhine  J  and  the  Mofelle^  we  perceive  the  greats 
Altitude  of  thofe  inland  Countries,  from  wlienc 
they  flow.  For  this  reafon,  Switzerland  and  th 
Country  of  the  GrifonSy  are  accounted  the  highej 
Lands  in  Europe  j  becaufe  the  Rbine^  the  Danubi 
and  the  Rbone^  derive  their  fource  from  then 
Moreover,  the  inland  Countries  are  elevated  abov 
the  maritime  Parts,  according  to  the  different  De 
clivity  and  Rapidity  of  the  Rivers. 

HERE  follow  fome  Problems,  by  which  w 
may  form  a  Judgment  upon  the  controverfial  Wr 
tings  handed  down  to  us,  about  the  different  Alt 
hides  of  Mountains. 

PROPOSITION  IL 

To  take  the  Height  of  a  Mountain  by  ^Itimetry, 

THIS  is  performed  the  fame  Way  as  v 
take  the  Height  of  a  Tower,  provided  the  vei 
Top  of  the  Mountain  be  perceptible  by  ai 
Mark.t 

LET  AB  (Ftg.  12.)  be  the  Altitude  of 
Mountain,  A  the  Foot  of  it,  B  the  Mark  feen 
the  Top.  Tzkt  the  Line  FC  at  a  convenie 
DiftanCe,  fo  that  neither  of  the  Angles  AFC 
A  C  F  may  be  very  acute,  but  nearly  equal.  L 
the  Angles  BFC  and  BCF  be  obferved  ;  ai 
the  Sum  of  their  Degrees  being  taken  from  1 1 
the  Remainder  will  give  the  Angle  CBF  (^ 
Then  let  C  F  the  Diftance  of  the  two  Stations 
accurately  meafured  5  which  done,  fay,.astheS] 
of  the  Angle  FBC,  to  the  Sine  of  the  An§ 
■CFB:  (orofFCB:  if  you  would  find  FB) 

{a)  ByJrticle'ix*  of  Chap*  n.  a^ove^ 
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fa  FC  to  BC  the  Diftance  of  the  Top  of  the 
Mountain  from  C.  Then  \witb  a  ^elefccpe  fixeJ^ 
to  a  ^adrant  or  otbenvife}  take  the  Angle  BC  A, 
and  you  will  have  alfo  the  Angle  ABC,  becaufc 
the  Triangle  CAB  is  reftangular  ♦. 

THEREFORE  in  the  Triangle  ABC,  As 
the  Radius  10000000,  is  to  the  Sine  of  the  Angle 
BC  A  :  fo  is  the  Diftance  BC,  to  the  perpendicular 
Altitude  of  the  Mountain  AB. 

FO  R  Example.  Let  us  fuppofe  that  Xenagoras^ 
the  Son  of  Eumelus^  ufed  fome  fuch  Method  as 
this  to  find  the  Height  of  the  Mountain  Olympus j 
which  he  is  faid  to  have  meafiired  cxaftjy.  Where- 
fore if  he  found  the  Angle  BFC  «4  degr.  1 8  niin. 
and  the  Angle  B  CF  85  degr.  34  min.  then  was 
CBF  10  degr.  8  mitii  And  luppofe,  by  meafuring, 
or  fome  other  Method,  he  found  FC  1 200  Grecian 
Feet,  or  2  Furlongs;  Therefore  as  the  Sine  of 
the  Angle  CBF  10  degr.  8  min.  17594  is  to  die 
Sineof  the  Angle  BCF  85  degr.  S4,mw.  99701: 
fo  is  CF  1 200  Feet  to  BF  6800  Feet,  the  Diftance 
from  the  Top,  Likewife  the  Angle  BFA  being 
found,  by  fome  Infirument  fben  iH  UJe  to  be  63  degr. 
30  mtn.  by  faying,  in  die  Triangle  FAB,  As 
Rad.  1 00000  to  the  Sine  of  the  Angle  BFA  89500 : 
fo  is  FB  6800  to  AB  6096  Feet,  the  Altitude 
of  Mount  Olympus,  But  600  Feet  make  a  Grecian 
Furlong;  therefore  jdividing  6096  by  600,  the 
Quotient,  10  Furlongs  96  Feet,  is  the  Height  of 
Mount  Olympus  in  Grecian  Meafure,  as  Xenagoras 
found  it,  NotCy  Eachofthefe  Furlongs  is  about 
1^  of  a  Gisrman  Mile. 

ARISTOTLE  and  feveral  others  affirm,  that 
this  Mountain,  Olympus^  is  fo  high,  that  there  is 
no  Rain,  nor  the  leaft  Motion  of  Air  upon  the 
Top  of  its  which  he,  and  the  Ancients  underftood 

f  By  Article  14  ofCbap.  ii.  above. 

fron^ 
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from  their  finding  the  Draughts  of  Letters  nmci 
in  Afhes,  which  had  been  regularly  fcattered,  t 
remain  entire  and  frefh  as  they  were  at  firft,  wit! 
out  being  cither  confufed  or  defeced  in  man 
Years ;  therefore  they  fuppofed  it  to  be  raifcd  % 
bove  thefecond  Region  of  the  Air. 

THERE  is  alfo  anodier  Mediod  of  takin 
the  Altitude  of  Mountains,  by  two  Stations  in  tl 
fame  Plane,  with  the  perpendicular  Height  < 
the  Mountain ;  but  this  is  fubjeft  to  Error  becau: 
of  the  fmall  Difference  of  the  Angles  (^). 

ALS^ 


{h)  There  is  a  very  pleafant 
and  expeditious  Method  of  tak- 
ing the  Height  of  Mountains  by 
the  Barometer^  thus :  ft  is  to 
lie  obferved  how  many  Inches 
or  Parts  of  Inches  the  Quick- 
Jilver  is  depreffed  at  the  Top  of 
the  Mountain,  we  have  a  mind 
to  meafurc,  below  the  Altitude 
it  hath  acquired,  at  the  fame 
Tinoe,  at  the  fiottom,  or  Su- 
perficies of  the  Sea;  from 
vrhenci  the  true  Height  of  the 
Mounuin  is  found  by  an  efta- 
bKlhed  Proportion.  This  Pro- 
portion may  be  known  by  the 
Table  we  have  added  below  to 
Chap.  xix.  Prop.  7.  Alfo,  by 
this  Table,  the  Height  of  the 
Quickfilver  at  the  Surface  of  the 
Sea  may  be  found,  by  obfcrving 
it's  Height  at  any  Place,  whoie 
Altitude  above  the  Sea  is  known. 
But  this  is  to  be  obferved,  that 
the  Altitudes  found  this  way 
will  be  more  accurjtte,  the  near- 
er the  Height  of  the  Quickfil- 
ver is  to  28  Trench  Inches  or 

Juritfs  Appendix^ 
This    way^'of   taking     tbi 
Jitlgbt  of  Mountainst   is  very 


expeditious  and  pleafant, 
Dr  Jurin  faith,  and  with  di 
care  may  be  very  ufeful  to  f 
veral  purpofes;  particularly 
meafuring  the  Height  ofljlan 
above  the  Sea,  by  two  Obfe 
vers,  with  well  adjufted  Bar. 
meters  i  and  at  the  fame  Infta 
of  time,  obferving  the  Bar 
metrical  Heights,  by  the  Se 
fide,  and  on  the  higheil  Pc 
of  the  IJlanJ,  So  alfo  it  m; 
ferve  to  give  anEftimatc  of  tl 
Height  of,  a  Fountain^  or  R 
ver^  that  we  would  have  c6 
veyed  ^0,  fo^ie  Miles  Diftanc 
But  in  all  thofe  Experiments, 
is  neceflary  that  the  Baromet 
(ae  I  faid)  fhould  be  well  a* 
jutted,  and  (if  two  Obfcrva 
that  the  Obfervations  fhould 
made  at  the  fame  time,  to  pr 
vent  errors  that  may  arife  fro 
errors  in  the  Barometer, 
from  the  Alteration  of  tl 
Weight  of  the  Atmofpber 
which  fometimes  changes 
the  very  time  of  Obfervatio 
if  we  are  not  fpocdy  therein. 
For  the  Difcovery  of  a  Mou 
tain%  or  any  other.  Height,  1 
Halley  (from  JBarometrit 
Obfen 
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ALSO  having  the  Height  of  a  Tower  given, 
^d  it's  Diftance  from  the  Mountain,  we  may 
inore  accurately  find  the  Height  of  the  Mountain 
itfelf ;  thus,  fuppofe  F  to  be  a  Tower  300  Foot 
high,  and  from  it*s  Top,  or  fome  convenient 
Place,  let  BFP  be  obferved  to  be  83  deg^.  30  min^ 
then  will  BP  be  found  to  be  5796  Feet,  to  which 
the  Height  of  the  Tower  is  to  be  added :  P  A, 

PROPOSITION   III. 

fhe  perfpicuous  Altitude  of  a  Mountain  being  ffven^  to 
find  what  Dijiance  we  are  from  it ;  by  a  ^adrani 
[Theodolite]  or  any  other  Surveying  Injtrumenty 
for  taking'  Heights  or  Angles. 

LET  the  Height  of  the  Mountain  AB  be 
known  beforehand,  by  the  Obfervations  of  others, 
)to  be  10  Grecian  Furlongs  96  Feet,  or  6096  Feet. 
And  let  the  Place  of  Obfervation  be  at  F  •,  (Fig. 
13.)  the  Pittance  FA  is  fuppofed  to  be  required. 
Let  the  Angle  BFA  by  a  Quadrant  or  [Theodolite^ 
be  found  63  degr.  30  tnin.  Then  in  the  right- 
angled  Triangle  B  AF,  where  three  Things  are 
given,  it  will  be  as  the  Radius  1 00000  is  to  the 
Tangent  of  the  Angle  ABF  26  degr.  30  min.  49858  : 
fo  is  AB  6096  to  AF  3040  Feet,  or  5  Furlongs 

Obfervations  on  SnotadinHi/l)  .with  excellent    Inftruments  at 

concludes,  that  the  Quickfilver  divers  Altitudes  in  St  PauPs 

defcends  a  Tenth  of  an  Inch,  Dome,  vid  when  the  Barvmiter 

every  30  Yards  of  Afcent.  And  was  at  a  different  Height,   he 

Dr  Derbam  (by  good  Obferva-  found,  at  near  90    Feet,    the 

lions  on  the  3f<7/w?7^»f  in  Lon-  QuickiHver   funk  1%,   and  at 

don)  reckons  82  Feet  for  every  fomewhatlelsthan  double,  and 

tenth  of  an  Inch.     Vid.  Low^  treble  that  Height,  A  ««<J  A> 

tborfs  Abridg,   Vol,  2.  p.  13,  ^ccordmg  to  Dr  ^tf//^// Table. 

er^.  But  by  very  nice  Obfer-  ibid,  p.  16,    and  Mr  CaJ^nPs 

tatioAf   ^^   i^tvff^i,%  mad^  xeferred  to  in  this  JVi?/^  (^.) 

40  Ftet 
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40  Feet,  the  Diftance  required  between  the  Place 
of  Obfervation  and  the  Mountain. 

THERE  are  Xome  Inftrunxents  by  which  you' 
Bfiay  perform  this,  >i^ithout  making  ufe  of  the 
Canon  of  SimSy  &c.  as  is  apparent  from  their  De- 
fcription,  but  the  Refult  is  this  way  lefs  accurat3e, 
for  Want  of  Exadnefs  in  the  Lines. of  Propor^ 
tion. 

Note.  In  both  thefe  Problems  we  have  taken 
the  Diftance  FA  for  ^  right  Line,    becaufe  of 
the    fmall   Difference  between  it  and  a  Curve  ; 
but  ihall  confider  it  as  Part  of  the  Periphery  dF 
the  Earth  in  the  following  Methods. 

PROPOSITION  IV. 

Having  the  Diftance  between  a  Mountain  and  the 
Place  where  U*s  Top.  may  be  firft  feen\,  given:  to 
find  Geographically  the  Height  of  the  Mountain. 

L  E  T  us  take,  for  Example,  the  prodigious 
high  Mountain  in  the  Ifl^nd  ofTeneriff^  one  of  the 
Canaries^  commonly  .called  the  Pike  of  Teneriff^ 
Let  AFC.  {Fig.  14.)  jvhofe  Center  is  R,  be  dbie 
Periphery  of  the  Earth,  or  the  Meridian  of  the 
Mountain,  and  let  AB  be  the  Mountain  itfelf. 
Draw  from  B  the  right  lane  BF  a  Tangent  to  the 
Periphery,  and  F  will  be  the  firft  or  laft  Point 
firom  which  the  Top  of  the  Mountain  can  be  {ttn, 
(Then  Draw  R  F.)  Mariners  affirm,  that  they  firft 
difcover  the  Top  of  this  Mountain  when  tliey  arc 
4Degr.  of  the  Meridian  diftant  from  it  (and  they 
need  not  be  at  a  lofs  for.  finding  the  Diftance  from 
any  Mountain  in  Degrees  when  they  are  failing 
under  the  fame  Meridian  it  is  in);  Therefore,  liip- 
pofing  their  Relation  to  be  true,  and  the  firft 
vifual  Ray  B,F  to  come  in  a  direft  Line  from 
the  Top  B,  let  us  endeavour  to  find  out  the  Alti- 

2  tude 
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tude  of  the  Mountain.  In  the  Triangle  BRF  there 
are  three  Things  known,  i.  RF  the  Semidiame- 
tcr  ofthe  Earth.  2.  The  Right-angle  BFR.  And 
3.  Becaufe  the  Arch  FA  is  4  Degr.  the  Angle 
B  R  F  is  alfo  4  Degr.  Therefore  hy^  As  the  Ra- 
dius ^  100000000)  is  to  the  Secant  of  the  Angle 
BRF  4  Degr.  (10024419)  fo  is  RF  (3440  Italian 
Miks  or  860  German  Mifes)  to  RB  (3448  Italian 
Miles  or  860  German  Miles^  ;  fubftrad:  RA  C3440 
or  860^  and  there  will  ronain  BA  (8  Italian  Miles, 
or  2  German  Miles,  for  the  Height  of  the  Moun- 
tain [which  is  extraordinary  y  and  even  above  the 
Computations  of  the  Jntients].  Therefore  we  mufl: 
know  that  there  are  two  Things  aflumed  as  Truths 
which  are  aftually  falfe.  i .  It  is  fuppofed  that  the 
Ray  of  Light  which  firft  ftrikes  the  Eye,  comes 
from  B  in  a  right  Line,  when  it  is  known  on  the 
contrary  to  be  curved,  or  refrafted,  by  Reafon  of 
the  Denfity  of  the  Atmofphere.  For  a  Right 
Line  cannot  be  drawn  from  tlie  Top  B  to  F 
(FA  being  4  Degr.)  without  paffing  thro*  a  Part 
of  the  Earth,  and  therefore  the  Top  B  cannot  be 
feen  in  a  right  Line  from  the  Place  F,  but  by 
the  bowed  Ray  BTF,  being  the  firft  of  the 
refrafted  Rays  that  can  touch  F.  From  whence 
we  may  reafonably  infer,  that  this  Refradion  caufes 
the  Mountain  to  be  difcovered  fooner  by  i  Degr. 
(or  15  German  Miles)  than  if  there  had  been  no  Re- 
fradtion  at  all  -,  fo  that  fuppofing  A  F  but  3  Degr. 
the  Height  ofthe  Mountain  will  be  found  but  40 
Furlongs,  or  5  Italian  Miles.  2.  It  is  to  be  con- 
fidered,  that  Sailors  allow  themfelves  a  Liberty  of 
ipeaking  largely,  efpecially  about  their  Diftances  1 
if  therefore,  in  Confideration  of  this,  we  dedu<ft 
half  a  Degr.  more,  and  fuppofe  the  Top  firft  feen 
at  21  .Degr.  or  38  German  Miles  equal  to  F  A  ; 
dien  will  the  Altitude  of  the  Mountain  A  B  be 

found 
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found  by  the  former  Calculation  to  be  a  Mile, 
or  thereabouts. 

I F  a  Mountain  be  firft  feen  at  2  Degr.  diftance^ 
(fetting  afide  the  Refiraftion)  it  will  be  found  2  Italian 
Miles  high ;  but  if  at  i  Degr.  or  15  German  Miles, 
it  will  be  half  an  Italian  Mile,  or  5  Furlongs  high^ 

To  this  Purpofe  is  calculated  the  following  Table. 


If  the  Altitude  of  LG^. 
a  Mountain  be      I  ** 


&1.:IHH*M*M'( 


Thcnit  will  be  feen 
at  the  Diflance  of 


Hi  Ii5i  i7h8iUi|24  29l4iJ 


BUT  thefe  are  all  to  be  underflood  withoitt 
Refraftibn,  whereby  the  apparent  Height  and 
Diftance  is  generally  increated,  as  may  be  feen 
by  the  Figure  •,  where  the  refrafted  Ray  T  F  being 
produced  to  N,  gives  the  apparent  Altitude  N  A. 

PROPOSITION    V- 

Having  the  Altitude  of  a  Mountain  given^  to  find 
Geographically  it*s  Diftance  from  the  Place ^  whence 
it  may  be  firft  feen. 

THIS  is  but  the  converfe  of  the  laft  Propofi- 
tion,  and  xnay  be  had  from  the  foregoing  Table  i 
but  Calculation  will  give  a  more  accurate  Solution* 

L  E  T  therefore  AB  be  the  Height  of  a  Moun- 
tain given,  and  fuppofe  it  to  be  firft  feen  at  F,  to 
find  the  Diftance  A  F.  (Fig.  14.)  In  the  right  an- 
gled Triangle  BFR,  the  Angle  F  is  a  right  An* 
gle,  and  the  two  Sides  FR,  RB  are  given,  the 
former  being  the  Semidiameter  of  the  Earth,  and 
the  later  the  fame  added  to  AB,  which  fuppofe 
half  ^,  German  Milej  fo  that  RF  or  RA  being 

860 
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860  Miles,  BR  will  be  860I.  Therefore  fay,  as 
RB  86oa  is  to  F  R  860 :  fo  is  the  Radius  looooooo 
to  the  Sine  of  the  Angle  RBF  9994186.  88  degr. 
2  min.  40  fee.  Wherefore  B  R  F  or  the  Arch  A  F 
win  be  1.  degr.  57  min.  20.  fee.  which  being  turned 
into  German  Miles  make  29^,  the  Diftance .  from 
whence  a  Mountain  whofe  Altitude  is  half  a  Mile, 
may  be  firft  fcen  without  any  Refraftion,  upon 
which  Account  we  may  add  8  Miles,  fo  that  it  may 
be  a6hially  feen  37^  Miles  off.  But  the  Refraftion 
varies  according  to  the  different  Altitude  of  the  Sun, 
or  the  different  Denfity  of  the  Air,  when  the  Sun, 
is  below  the  Horizon  ;  as  we  Ihall  fhew  more  at 
large,  when  we  come  to  treat  of  the  Atmofphere ; 
and  in  the  third  Part  of  this  Book,  where  we  fhall 
Difcourfe  of  the  vifible  Horizon. 

PROPOSITION    VI. 

The  Length  of  the  Shadow  of  a  Mountain^  and  the 
Altitude  of  the  Sun  at  the  fame  Ttme^  being  given^ 
to  find  the  Altitude  of  the  Mountain. 

W  E  propofe  this  Problem  more  for  the  Anti- 
quity and  Elegancy  of  it,  than  for  any  Accuracy 
we  believe  to  be  in  the  Method.  Plutarch  and 
Pliny  have  writ,  that  Mount  AthoSy  on  the  Mace- 
donian Shore,  is  fo  high  as  that  it  overfhadoweth 
the  Idt  of  LemnoSj  [now  called  St  alimene'\  as  far  as  the 
Market-place  of  the  City  of  Mjrrhina  [or  Lemnos']^ 
when  the  Sun  is  in  the  Summer  Solftice  •,  where  the 
ancient  Inhabitants  for  the  Curiofity  of  the  Appear- 
ance erefted  a  Brazen  Galf,  at  the  termination  of 
the  Shadow,  as  is  teftified  by  the  old  Greek  Mo- 
noftich,  which  may  be  thus  Englifbed.. 
2 

Mount 
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Mount  Atho's  Shadow  covers  half 
The  Bulk  of  Lemno'i  molten  Calf,    {c) 

FLINT  writes,    that  the  Diftance  between 
Athos  and  the  Ifle  of  Lif/wwJ,  was  accounted  8  7000 
Paces,  or  87  Italian  Miles,   but  neither  he  nor  any 
other  Author  have  determined  the  Altitude  of  the 
Sun,  at  the  Time  of  this  Shadow  ;  tho*  it  is  pro- 
bable, it  was  projedted  upon  the  Town  of  My  rrhina 
when  Moimt  jitbos^  a  little  before  Sun-fet,  began 
to  intercept  their  View  of  the  Sun-Beams ;  the 
Sun  being  then  in  the  fame  vertical  Circle,  which 
pafleth  over  Jthos  and  Myrrhina  (becaufe  Jthos  is 
fituated  weftward  of  Myrrhina).     We  may  fiip*- 
pofe  the  Sun  to  have  been  almofl:  in  the  very  Ho- 
rizon of  Myrrhina  F  O,  and  fo  the  Ray  O  F,  paf- 
fing  the  Top  of  the  Mountain,  to  have  projected 
the  Shadow  AK  (Fig.  15).     Here  OF  is  a  Tan- 
gent  to  the  Periphery,  and  from  having  the  Angle 
F  B  R  given,  and  alfo  FR,  Cor  FA  in  the  Trian- 
gle,   BAF  taken  as  a  right  Line;  B  A  will  be 
found  to  be  8  Furlongs,  or  i  Italian  Mile  for  the 
Height  of  the  Mountain.     But  becaufe  in  this  Pofi* 
tion  of  the  Sun,  the  Shadow  would  be  infinitely 
continued,  and  therefore  it's  Extent  could  not  be 
obferved -,   and/ as  the  Interpofition  of  the  Houfes 
in  the  Town,  would  alio  intercept  the  neighbour- 
ing Rays,  to  thofe  that  bounded  the  Shadow  ;  there- 
fore, we  muft  allow  the  Sun  to  have  been  elevated 
at  leaft  2  Degr,  above  the  Horizon  of  Myrrhina  j 

W  "A^ftjf    xtf Av'^fii   'srAgUf a  faw  the  Shadow  of  the  Pih  of 

KnfJLyia^  fioo^.           ^  Tenerif  upon  the  Sea  reaching 

Mr  SaimoH  looks  upon  this  to  over  the  Ifland  Gomera,  and  the 

be  a  very  ridicalous  AfTertioD,  Shadow  of  the  upper  Part,  viz* 

and  tells  us  t)iat  there  never  was  of  the  Sugar  loaf  to  be  imprinted 

a  Shadow  difcernable  at  i  o'Miles  like  another  Pike  in  ^e  Sky  it 

Diftance  from  the  Hill  that  made  felf.  See  Salmon" s  Prefent  Statt 

it.     But  in  Oppofuion  to  this,  of  all 'Sat.  Vol.  5.  Pag.  396.  ami 

Mr  Edm  fays,  that  he  aftually  PbiloJ,  TranfH^  345.  Bag.  3 1 7. 

For 
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For  Example,  to  S ;  fo  that  S  F  O  may  be  2  Degr. 
and  S  F  a  Ray  of  the  Sun  paffing  the  Vertex  of  the 
Mountain  T,  and  terminating  the  Shadow  in  F, 

THEREFORE  in  the  oblique  angled  Tri- 
angle  RFJT,  the  Angle  TFR  92  Degr.  and 
F  R  T  I  degr.  6  min.  (i.  e.  the  Diftance  F  A  87  Ita- 
lian Miles,  turned  into  Degr.)  hence  F  T  R  86  degr. 
54  min.  and  alfo  the  Semidiameter  FR,  860  Ger- 
man  Miles,  being  all  given;  the  Side  T  R  may  be 
found  by  diis  Proportion.  As  the  Sine  of  the  An- 
gle F  T  R  86  degr.  54  min.  is  to  the  Sine  of  the  An- 
gle TFR92/i2r.  foisFR86o,  toRT86i  Ger- 
man Miles.  So  that  AT,  the  Altitude  of  Mount 
Atbos^  is  I  German  yi)k^  or  32  Furlongs,  which 
is  too  much ;  for  the  Grecians  account  it  not  above 
II  Furlongs 

I F  we  affume  the  Altitude  of  the  Sun  to  be  but 
one  Degr.  the  Altitude  of  the  Mountain  will  be 
found  but  20  Furlongs. 

BUT  Pliny y  I  fuppofe,  has  given  us  too  large 
a  Diftance  betwixt  Atbos  zxi6.Mjrrbina^  which  may 
perhaps  be  a  Reafon,  that  too  great  a  Height  arifes 
from  this  Calculation :  and  in  moft  of  our  modem 
Maps  of  Greece^  the  Diftance  F  A  feems  to  be  but 
about  ss  Italian  Miles ;  wherefore  the  Angle  FRT 
will  be  but  about  55  min.  So  that  fuppofing  the 
Sun's  Altitude  to  be  i  degr.  30  min.  the  Angle  TFR 
will  be  91  degr.  30  min.  and  FT  R  87  degr.  35  min. 
Therefore  in  the  Triangle  FRT,  as  the  Sine  of  the 
Angle  FRT  87  degr.  35  min.  is  to  the  Sme  of  the 
Angle  TFR  9 1  degr.  30  min.  fo  is  FR  860  to  RT. 

OR  in  the  Triangle  TFA  right  angled  at  A, 
TFA  will  be  i  degr.  30  min.  and  FA,  fuppofai 
a  right  Line,  S5  Miles,  from  whence  the  Height 
T  A  will  be  found  by  this  Proportion.  As  the  Ra- 
dius is  to  the  Tangent  of  the  Angle  TFA,  i  degr. 
30  min.  fo  is  FA  55  Miles  to  AT,  the  Altitude  of 
the  Mountain. 

VOL.    I.  K  TO 
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T  O  this  Place  belongs  the  Solution  of  this  Pro- 
blem, *om.  Having  the  difference  of  Time  be- 
tween  the  Sun's  rifing  (or  fetting^  on  the  Top  of  a 
Mountain,  and  it's  firft  Appearance  to  (or  Occul- 
tation  from)  an  Obferver  at  the  Bottom,  to  find, 
if  required,  the  Height  of  the  Mountain  5  and  con- 
verfly,  having  the  Height  of  the  Mountain,  to  find 
this  difference  of  Time.  Ariftotle  and  Pliny  ^  have, 
by  this  Method  of  Calculation,  fuppofed  fomc 
Mountains  to  be  of  incredible  Altitudes,  as  ap- 
pears fi-om  their  Writings.  However,  fince  the 
Solution  of  thefe  Problems  depends  upon  another, 
which  we  have  referred  to  the  fecond  Part  of  this 
Work,  we  fhall  refer  them  to  Chapter  xxx. 

PROPOSITION    VII. 

The  higbejl  Mountains  have  no  fenfiUe  Proportion  t$ 
the  Semidiameter  of  the  Earthy  or  fo  little  ^  that 
their  Altitude  no  more  affeSis  it*s  Rotundity^  than  a 
fpeck  or  particle  of  Dujl  upon  the  Surface  of  the 
artificial  Globe  does  it*s  Rotundity. 

WE  have  fhewed,  that  the  Mountain  in  the 
Ifland  of  Teneriffy  called  the  Pike^  is  at  moft  no 
higher  than  a  German  Mile,  or  a  German  Mile  and 
a  half;  and  we  are  alTured,  that  there  are  but  few 
Mountains  in  the  World  higher  than  that :  There- 
fore fince  the  Earth's  Semidiameter  is  860  fuch 
Miles,  the  Altitude  of  this  high  Mountain  is  to  the 
Earth's  Semidiameter- as  i  to  860.  But  few  Moun- 
tains are  of  this  Height,  moft  of  them  not  exceed- 
ing a  quarter  of  a  Mile  -,  wherefore  they  no  more 
-obftriift  the  Earth's,  fpherical  Figure,  than  the 
fmaH  inequality  obferved  in  Globes  turned  artifi- 
cially, does  their  Rotundity  j  and  Nacure  hath  not 
I  yet 
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yet  been  able  to  produce  a  Body  of  an  exaft  Geo- 
metrical Roundnefs  {d). 

PROPOSITION    Ylll. 

To  explain  the  Origin  of  Mountains. 

THIS  is  a  great  Queftion  with  fome  Philofo- 
phers,  but  others  think  it  fuperfluous,  and  not  fit 
to  be  enquired  into  ;  becaufe  they  fuppofe  Moun* 
tains  to.  have  had  a  Being  ever  fince  the  Creation. 
Neverthelefs  Hiftory  acquaints  us,  that  not  a  few 
Mountains  have  been  undermined  by  interior 
Ruins,  and  funk  down  into  fubterraneous  Chafms 
and  Receptacles,  or  wafted  by  fome  other  Means ; 
fo  that  fmce  we  can  perceive  a  natural  Decay  and 
Corruption  of  them,  we  may  judge  they  do  not 
proceed  from  a  fupernatural  Origin.  Moreover^ 
that  feveral  Mountains  were  raifed  fuccc-flively,  and 
at  feveral  Times,  is  apparent  from  the  Quantities  of 
Sea-lhells  that  are  found  in  fome  of  them,  as  in  thofe 
of  Gelderlandy  &c.  Such  Mountains  as  thefe  feem 
to  be  generated  by  a  rapid  Wind,  carrying  San4 
and  Gravel  by  Degrees  into  the  form  of  tlie  Moun- 
tain, which  is  afterwards  foaked  and  made  folid  by 
the  Rain.  This  is  to  be  underftood  in  little  Moun- 
tains, as  to  the  very  large  ones  it  is  probable,  they 

(i)  Tho' the  Body  of  the  when  (he  is  vie  wed  thro' a  good 

Moon  be  three  times  as  little  ts  Telcfcope,  we  can  fee  the  out- 

the  Earth,  and  the  Protuberan-  ward  Edge  of  her  Disk  notched 

ces  or  Mountains  upon  her  Sur-  and  made  rugged,  by  the  Tops  of 

face,  three  Tiroes  as  high  as  the  the  Mountains  rifing  &r  above 

higheftupon  the  Earth's  Surface;  the  other  Parts  of  the  Sorfiice ; 

yet  when  Ihe  is  at  the  full,  and  which  need  not  feem  ftrange, 

obferved  with  the  naked  Eye,  when  the  beft  poliihed  Globe 

we  cannot  perceive  that  thefe  that    ever    was    maie,  being 

vaft  Mountains  in  the  leaft  ob-  viewed  thro'  a  good  Microf- 

ftru£i,  or  deface  ker  apparent  cope,  is  found  not  to  be  free 

Rotundity.    On  the  contrary,  from  fuch  jlugoiities. 

-    K  a  arc 
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are  of  the  fame  Age  and  Origin  with  the  Earth  it- 
felf.  They  that  argue  more  Theologically,  fup- 
pofe  the  Globe  of  the  Earth  to  have  been  at  firft 
created  perfeftly  round,  and  with  a  foft  Surface, 
without  any  eminent  Parts  or  Mountains,  without 
any  Fiffures  or  Grottos;  and  afterwards,  when 
GOD  commanded  the  Waters  to  be  gathered  together 
in  one  Place^  then  there  were  Chanels  made  to 
receive  tlie  Waters,  and  the  Earth  that  was  remov- 
ed out  of  thefe  Chanels,  was  converted  into  Moun- 
tains. But  we  leave  it  to  them  to  prove,  whether 
the  Mountajns  be  fo  many,  and  fo  large,  as  to  fill 
all  the  Chanels  of  the  Sea  {e). 

PROPOSITION    IX. 

To  explain  the  Caufes^  why  Rain^  Mifts^  and  Snows^ 
are  frequent  upon  the  Tops  of  the  Mountains  ;  when 
in  the  neighbouring  Vallies^  the  Air  is  ferene  and 
calm  without  any  fuch  Meteors. 

WE  are  informed  by  thofe,  that  have  travelled 
over  the  Mountains  of  Jftay  Peru^  and  other  Coun- 
tries, 


(/)  *  Dr  W9odxoardy  in  his 

Effay  towards  a  Natural  Hi- 

ilory  of  the  Earth,  propofes 

to  prove,  that  the  Strata  at 

firn»   whether  of  Stone,    of 

Chalk,  of  Coal,  of  Earth,  or 

whatever  other  Matter  they 

confided   of,  (lying  each  up- 

'  on  other)   were  all  originally 

parallel:  that  they  were  plain, 

'  even,  and  regular;  and  the 

'  Surface  of  the  Earth  like- 

'  wife  even  and  fpherical :  that 

'  they  were   continuous,  and 

^  not  interrupted   or  broken : 

'  and  that  the  whole  Mafs  of 

1^  the    Water  lay  then  abpvc 

I 


them  all,  and  conftituted  a 
fluid  Sphere  environing  the 
whole  Globe.  That  after 
fomc  Time  the  Strata  were 
broken  on  all  fldes  of  the 
Globe :  that  they  were  dif- 
located  and  their  Situation 
varied,  being  elevated  in 
fome  Places,  and  deprefled 
in  others.  That  the  Inequa- 
lities and  Irregularities  of  the 
Terreftrial  Globe,  were  cauf- 
ed  \iy  this  Means :  date  their 
Original  from  this  Difrap- 
tion,  and  are  entirely  owing 
unto  it.  That  the  more 
eminent  Parts  of  the  Earth» 
MouBUlns 
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tries,  that  while  they  were  on  their  Tops,  they 
were  frequently  attacked  with  Showers  of  Rain, 
Snow,  and  thick  Fogs  ;  but  defcending  thence  in- 
to the  neighbouring  Vallies,  they  obferved  no  fuch 
Meteors,  but  enjoyed  a  ferene  and  pleafant  Air. 
Wealfo  obferve  the  fame  in  the  Mountains  of  our 
own  Country. 

SOME  fay,  theCaufeofthisPhacnomenon  is 
owing  to  an  occult  Power  that  Mountains  have 
of  attrafting  Air,  Clouds,  and  other  Meteors  ; 
but  fince  they  cannot  explain  this  Power,  they  fay 
nodiing  to  the  Purpofe  (/).  The  following  Ex- 
plication feems  to  me  the  moft  rational,  viz.  That 
Vapours  and  Exhalations  >  being  condenfed  into 
fmall  Drops,  in  the  middle  Region  of  the  Air,  (into 
which  the  Tops  of  feveral  Mountains  rife)  begin  to 
defcend  and  rail  upon  the  Tops  of  the  fubjacent 
Mountains  which  are  nearer  them  than  the  Vallies, 
and  coming  there  firft  to  Ground,  they  leave  their 
Places  in  the  Air,  which  are  prefently  taken  up 
by  the  fmall  Drops  that  are  next  them  ;  thefe  be- 
ing preffcd  and  forced  downwards  by  others,  ei- 
ther to  avoid  a  Vacuum^  or  becaufe  it  is  the  Na- 

*  Mountains    and    Rocks,  are  Agitation*  and,  in  fome  mea- 

*  only  the   Elevations  of  the  fure»  condenfed  by  Winds,  at 

*  Strata;  thefe  wherever  they  other  external  Caufcs,  they  g^» 

*  were   foHd,   rearing  againft  ther  themfeves  into  Clouds  and 

*  and  fupporting  each  other  in  Mifts,  and  by  their  own  fpeci- 
'  the  Pofture    wherein  they  fie  Gravity,  h\\  downwards,  till 

*  were  put,  by  the  burfting  they  meet  with  fuch  Air  as  is 
'  or  breaking  up  of  the  heavy  and  able  to  fupport  them^ 
<  Sphere  of  the  Earth.*  with  which  they  mix  and  fwim 
Woodviari*i  Effay.  Pag.  ^o,  about,  and  are  every  way  difper- 
91,  92.  fed  in  it,  whereby  the  Sky  is 

{/J  The  Air  In  Vallies  is  ipadc  ferene  and  clear :  but  if 

much  heavier  tly^  the  Vapours,  they  meet^ot  with  fuch  Air, 

and  therefore  fitted  to  fupport  or  light  uj>on  the  Top  of  a 

them  better  than  that  light  Air  Mpuntain  oefore  they  come  at 

which  is  upon  the  Tops  of  high  fuch  Air^  then  they  are  formed 

Mountabs.  Therefore  when  the  into  Drops,  and  fkll  down  to 

Vapoon  are  put  into  a  violent  the  Ground. 

K  3  turc 
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ture  of  Water  to  flow  to  the  loweft  Place,  or  tO 
that  Place  where  the  Flux  was  firft  begun. 

PROPOSITION    X. 

nere  happen  to  Mountains^  RuinSy  Ruptures^  ^ranp 
pofitiottSj  &c. 

IT  isbutfeldom  fuch  Accidents  ha{>pen,  yet 
Tome  Infliances  are  found  in  Hiftory,  efpecially  of 
Ruptures,  whereof  we  fhall  give  fome  Examples 
in  the  following  Chapter. 

PROPOSITION    XI. 

Whether  the  Superficies  of  a  Mountain  he  more  ca* 
pacious  than'  the  Plane  whereon  it ftands? 

T  H  A  T  it  is  larger  is  proved  from  Geometry : 
But  whether  it  can  lupport  a  greater  Number  of 
living  Creatures,  or  produce  a  larger  "Quantity 
of  Corn  is  another  Queftion  j  to  which  I  anfwer 
in  the  Affirmative.  For  tho*  every  thing  placed 
upon  the  Surface  of  the  Mountain,  is  fuppofed  to 
itand  perpendicular  to  the  fubjacent  Plane,  yet 
"there  is  a  greater  Quantity  of  Earth,  and  a  larger 
Superficies. 


CHAP, 
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C  HAP,    X. 

Of  the  Difference  of  Mountains  and  their  Ex^ 
tenty  and  particularly  of  Burning  Mountains. 

PROPOSITION    I. 

Some  Mountains  are  of  fmall  Extent^  and  others  run 
out  to  a  great  Dijlance. 

THE  latter  Sort,  called  Ridges j  or  Chains  of 
Mountains-^  are  found  almoft  in  every  Country 
throughout  the  World  ;  and  fuch  might  be  account- 
ed one  continued  Mountain,  ifit  were  not  for  fmall 
Breadies  or  Paflages  that  fometimes  intervene. 
They  are  indifferently  extended  fev^eral  Ways  ; 
fome  from  North  to  Souih,  others  from  Eaft  to 
Weft,  and  fome  to  otltcr  Points  collateral  to  the 
four  Cardinal  ones. 

THE  moft  celebrated   Ridgesf  of  Mountains 
are, 

I.  THE  -^//J,  which  feparate  Italy  from  the 
neighbouring  Provinces,  extending  themfelves  over 
vaft  Tra£ts  of  Land,  and  ftretching  out  their 
Arms,  or  Branches,  intQ  diftant  Countries,  viz. 
thro'  France  to  Spain ^  where  they  are  called  the 
Pyren^ans '9  and  thro'  Rb0lia„,[u  e.  the  Country  of 
the  Grifansl  where  they  are  called  the  Rbeiian 
Mountains  s  alfp  thro*  ffungary^  where  they  are 
named  the.  Hungarian  Mountains  ;  and  above  DaU 
matia^  where  they  receive  the  Name  of  the  Dai 
matian  Mountains  \  from  whence  they  are  llretcli- 

K'4  fed 
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cd  thro*  Macedonia  into  [Romania']^  and  even  to  the 
Coaft  of  the  Black-Sea.  But  bccaufe  there  is  in  , 
Dalmatia  a  confidei4ble  Space  between  the  jllps  ' 
and  the  Dalmatian  Mountains,  the  former  is  reck-  • 
oned  by  fome  to  end  here.  Neverthelefs  they  fend 
out  one  continued  Ridge,  which  pafTeth,  with  a 
wmding  Courfe,  in  the  Form  of  a  Half-Moon, 
thro*  the  whole  Length  of  Italy^  and  divides  it 
into  two  Parts  even  to  the  Streights  of  [MeJ/ind]  5 
tho*  it  does  not  run  every  where  diredly  for- 
ward in  one  Tradt,  but  here  and  there  fends  out 
collateral  Branches  that  run  fideways  from  it,  Se* 
veral  of  thefe  Mountains  are  diftinguiftied  by  par- 
ticular Names,  by  Reafon  of  their  Altitude,  or 
for  fome  other  Caufe,  as  Monte  Majfo^  Gaurus^ 
Monte  di  Capua^  the  burning  Mount  Vefu'^ 
vius^  &c. 

2.  THE  Ridge  of  Mountains  in  Peru' [called 
the  Andes]  is  the  longeft  in  the  World.  They  run 
in  a  continued  Tradt  about  800  GerfnaH  Miles, 
(whereof  15  make  a  Degree)  thro'  all  South  Ame- 
rica^ from  the  Equator  to  the  Streights  of  Ma- 
gellan^  and  feparate  the  Kingdom  of  Feru^  from 
other  Provinces.  And  fo  high  are  the  Tops  of 
thefe  Mountains,  that  they  are  reported  to  tire  the 
Birds  in  their  Flight  over  them ;  there  being  but 
one  only  Paflage  over  them  as  yet  difcovered; 
and  that  very  difEcult.  Many  of  them  are  covered 
witn  perpetual  Snow,  as  well  in  Summer  as  in 
Winter.  The  Tops  of  others  are  hid  in  the 
Clouds,  and  fome  are  raifed  above  the  middle 
-  Region  of  the  Air.  Several  of  the  Spaniards^  with 
their  Horfes,  have  fuddenly  expired  upon  the 
Tops  of  thefe  Mountains,  in  their  Paflage  from 
Nicaragua  to  Ptru^  and  growing  ftiff  with  the 
Cold,  they,  in  a  Moment,  became  immoveable 
as  Statues.  The  Caufe  of  which  feeips  to  be 
.  no  other  than  the  Want  of  fuch  Air  as  was  fit 

•  for 
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for  Rcfpiration,  There  are  alio  found  among 
this  Ridge  of  Mountains  fcveral  that  zrtfulj>bureous 
and  Jrnoaldng. 

3.  THERE  are  many  odxer  Ridges  of 
Mountains  between  Peru  and  Brafilj  which  arc 
ftretched  out  thro*  iinknown  Countries  as  far  as  the 
Streights  of  Magellan^  where  their  Tops  are  cover- 
ed with  continual  Snow,  tho'  they  lie  in  the  La« 
titude  of  52  Degrees. 

4.  TO  thefe  may  be  added  the  Ridges  of 
Mountains  in  Canada^  and  New  England^  whofe 
Tops  are  alfo  perpetiially  covered  with  Snow,  tho* 
they  are  not  Co  famous  as  the  reft. 

5.  MOUNT  Taurus  J  in  jifiaj  was  antiently 
thought  to  make  a  Part  of  the  largeft  and  nobleit 
Ridge  of  Mountains  in  the  World.  It  b^ns  to 
Ihew  itfelf  in  the  Leffir  Afia  near  \the  Gulpb  of 
Statalid]y  and  runs  from  Weft  to  Eaft,  under  fe* 
veral  Names,  thro*  divers  large  Kingdoms,  and 
Countries,  even  to  In^a ;  whereby  all  JJia  is  di- 
vided into  two  Parts,  of  which  that  <mi  the  Nortli 
Side  is  called  4fia  intra  Taurum,  and  that  on  the 
South,  Afia  extra  Taurum.  This  Ridge  is  as  it 
were  fqiced  on  either  Side  with  leveral  others  tha{: 
accompany  it,  amcmg  which  the  moft  celebrate^ 
are  the  Greater  and  LeJ/er  Antttaurus^  which  icp^k 
rate  the  Greater  Armenia  from  tjie  Lefer^  alio 
where  Taurus  itfelf  pafies  betweqn  Armenia  and 
Mefopotamiay  it  fends  forth  maay  ^ranches  tbwgfds 
the  North  and  South. 

6.  T  H  E  Mountain  Imaus  is  eio^ended  Nordi 
and  South,  and  alfo  Eaft  and  Weft,  in  the  Fdrm  of 
a  Cro6.  The  North  Portion  of  it,  »  now  called 
Alkai :  It  is  ftretched  out  fouthward  as  far  as  the 

-Borders  of  India^  to  the  very  Head  of  the  River 
Ganges^  and  is  computed  in  Length  about  400  Ger^ 
man  Miles.    It  divides  [AJiatic  Tartary]  into  two 

Parts 
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Far(s>   formerly,  Calkd  5^y/%  intra  ^  extra  It 

7.  THE  Mountains  of  Caucafus  arc/about  50, 
Miles  in  Breadth^  and  extend  thenifclvcs  length- 
way  from  tl\e  Confines  o^  t;h^  Cafpian^Sea  towarda 
d^  EuxinerSea.  T\ytj  are  a  fure  Sca-Mark  to  thofe 
that  fail  in  thtOifpian-^Seaj  to  fteer  their  Courfc 
by.  An  Arm  of  thena  rcaG^es  to.  Mount  4^arat 
in  Armenia  J  upon  which  it  isfeid,  in  Sacred  Scrip- 
tare,  the  Ark.  of  ^<^i  refted  •,  -^n^  tt^  Turks  and 
Pirfians  will  have  it  to  be  preferved  there  to  this 
t:ery  Day,  Araraf  is  alfo  not  far  from  Mount 
Taurus^  wher?  all  thiefe  Mountains  are  contiguous, 
We  fliall  treat  pf  the.  Height  of  Mount  Caucafus 
in  Chapter.  3pcx,    '  » 

c  8.  T  HE  long  R^ge  of Hiljs jn  China,  which 
comprehends  ;th^  Damaftan  Mountains  ^  of  the  An- 
tients  towa^rdsth/e  Weft,  and  the  Oitarocoran  to^ 
twrds  the  North*  This  Rang^  is,  compofed  of  a 
vaft  Number,  pf  Mountains,  tiof  altqgether  conti- 
nued,, but  here  and  j^i^re  affording  ^.Paflage  be- 
tween them;  TJxe  Mountains,  qf  Can^di^i  fasm  aU 
ib  to  be  a  !P&rt;of  this  Range. .  . 
:  .9.  T  H  E/Mfi«ufltiws  of  ^<f^  arp.  drawn  out 
Jb  three  RankiSs  wiew^f  the_lii)|y  ]V]^unt  Sin^i  i^ 
^Part.    ■•/,-•••  ^ 

^  '.ijq.  MQUN%4tks/in  Africa^  is.ip?de  fanapup 
bySithfi  innitoeraUe  jFiftiotis  of  the  Greek  Poets^  ICb 
Jlife  i&  Bfiir  the  wefterh  Shore  of;  AJrica,  firpm 
whence  it  ftretches  itfelf  tQithe.  .eafty^ard  as  f^f 
As  the  CohfilW  of  Eg^pt.  Moft  .of;  tlje.  Rivers  in 
this  Cominertt  take  their  Rife  from  it  -,  and  tho* 
iitllie  in  thjc  Xomi  Zone  if  \^  cold  ^d  coyerq^ 
t;*iith  Snow.  i6.fevehil  Place?,,  ' 
\  .  1 1.  .THE'  Mpintaim  of  the  Moon  ^nt^r  Mcnomo^ 
tt^^in  4^wAj  ffendethout  feveral  Branches,  which 
<iiirround  almoft.  all  Monomotapa,  and  are  diftin- 
^juiihed  by  divers  Names,  as  Zetb,  [Gibel,  Caph^l 

^c. 
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i&G.  There  are  almoft  innumejpable  other  Branches 
in  Africa^  feparated  one  from  another  only  by  nar- 
twf  Paflages,  infomuch  that  diey  all  feem  to  be 
Parts  of  the  fame  Range  of  Mounteiins. 

12.  THEJRiphean  Mountains^  mEurofe^  run 
from  the  ftHnte-Sea^  or  Mufcovian-Bay^  to  the 
Mouth  of  the  River  Oby  ;  from  whence  they  arc 
called  fometimes  by  that  Name.  The  Mufcovites 
call  them^^fMi  Aamenypoys^  i.e.  the  great  Jiony 
Girdle ;  becaufe  they  fuppbfe  them  to  encompals 
the  whole  Earth.  Near  thefe  there  is  another 
Ridge  of  Mountains,  which  the  Rujftans  call  Joe^ 
^oria  ;  they  reach  from  the  South  Borders  oiTar^ 
tary  to  the  Northern  Ocean.    Several  Rivers  take 

^dieir  Rife  from  them,  viz.  IVitfagda^  Neem^  Wijfera^ 
end  Petfiora.     Thefe  are  none  ik  them  well  re- 
*  prefcntcd  in  Maps,  and  very  often  totally  omit- 
ted.    Alfo  between  Rujfta  arid  Siberia  th^re  are, 
b^des  thefe,  a  triple  Range  of  Mountains  run- 
ning from  North  to  South.    Thi  firft  of  thefe  the 
Ruffians  call  Cojvinfcoy  Camen^  which  is  two  Days 
in  paffing  over.    The  nest  to  this  (fome  Vallies 
intervening)  is  called  Cbirginfcoy  Camen^  which -is 
alfo  two  Days  Journey  over.    The  diird,  being 
hijgher  than  the  reft,  is  named  Podvinfcoy  Camefi^ 
^and  in  feveral  Places  is  all  the  Year  round  cb- 
<vered  with  Snow  and  Fogs,  fo  thai  ^a  Paffage  is, 
•with  great  Difficulty,   obtained  '  m  four  DiVs. 
The  Town  of  Vergateria^  inS^eria^  k  near  ttas 
^  Range.  ;      -    /  u 

13.  [THE  Dofrihe  Hills,]  whidi  feparatfc  Sw^- 
dif»  from  Norway y    arife  near  the  South    Pr6- 

'  montory  of  Norway y  and  proceed  ih  feveral 
Ranges  to  the  fartheK  Part  6f  Laplahdy  t)eing  al- 
jTo  diftinguifhed  by  feveral  Names,  as  FiUefiel^  Do^ 
frefiel,  &c.  /    ^  ■' 

14.  THE   Hercynian   Mountain^  in  Germany 
{now  Ftechtelbcrg  Mountains]  furround  Bobcmiai 

and 
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and  various  Ways  extend  themfelves  into  diveis 
Countries  where  they  have  different  Names.  In 
the  Dukedom  of  Brunfwic  they  retain  fomediing 
of  their  antient  Name^  being  called  Der  Hark% 
Mount  Bruaerus  is  a  Part  oT  this  Ridge. 

PROPOSITION    II. 

Jktnc/f  Iflandsj  and  Parts  of  the  Continent  that  run 
wt  into  the  Sea^  the  Ridges  of  Mountains  are  fo 
Jituated  as  to  take  their  Courfe  thro*  the  middle  of 
tbem^  and  divide  them  into  two  Parts. 

I N  Scotland  the  Grampian  Mountain  (or  Granf- 
tain  as  the  Inhabitants  call  it)  runs  from  Weft  to 
Eaft  tho'  the  middle  of  this  Peninfula ;  and  di- 
.  vides  it  into  two  Parts,  which  very  much  differ 
both  in  the  Nature  of  the  Soil,  and  the  Inhabi- 
tants. So  in  the  Iflands  of  Sumatra^  Borneo^  Ltf-- 
€cniaj  Celebes^  Cuba^  Hifpaniola^  &c.  Chains  of 
Mountains  are  found  which  arife  gradually  to  a 
great  Heigjit,  froni  the  Sea-Shore  to  the  Inland 
Parts. 

THUS  the  Mountain  Gatey  in  In£ay  begins 
at  the  Extremity  of  Mount  Caucafus^  and  reaches 
to  Cape  Comorin ;  whereby  the  Peninfula  of  Indkt 
is  divided,  from  North  to  South,  into  two  Parts, 
whereof  dut  Part  which  lies  on  this  Side  Gatey 
towards  (he  Weft,  h,  called  Malabar  ;  and  the  other 
beyond  die  Mountain  towards  the  Eaft  is  called 
Cormandel.  Part  of  the  fame  Ridge  of  Mountains 
is  alfo  ftretched  out  into  that  Part  of  India  vrhkh 
is  now  called  Bengal^  and  from  thence  thro*  Pegu^ 
Siamj  to  the  extream  Parts  of  Malacca, 

THlEfRE  is  the  like  Ridge  of  Mountains  in 
the  Peninfula  oiCambayaj  and  in  the  Ifland,  or 
Peninfola,  of  CaUfomia ;  alfo  in  the  procurreilt 
Parts  of  /ifrica,    diere  is  a  Ridge  which  reaches 

from 
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fh>m  the  Morals  of  Zairt  to  the  Cape  of  Good-titpe^ 
In  Italy  there  are  the  Apenmne  Mountains ;  and 
the  like  in  Corea^  &?r. 

AS  to  the  Origin  of  thcfe  Ridges,  whether  they 
are  of  the  fame  Date  with  the  Earth,  or  were  af- 
terwards generated  from  natural  Caufes,  is  uncer- 
tain {a). 

pro- 


Is)  «  The  learned  Dr^o/- 
ward,  in  his  Efiay  abovemen- 
tioned  Page  28o»  proves, 
that  there  were  Rivers  asvi^eU 
as  Sea  in  the  Antediluvian 
Earthy  from  the  great  quan- 
tities of  River- Shells  that  were 
then  brought  forth,  and  left  in- 
clofed  among  others  in  the 
StrMU  of  Stone,  (ffr.  And 
if  there  were  Rivers,  there 
muft  needs  alfo  have  been 
Mountains ;  for  they  will  not 
flow  unlefsupon  a  Declivity, 
and  their  Sources  be  railed  a- 
bove  the  Earth*s  ordinary  Sur- 
face, (o  that  they  may  run 
upod  a  Defcent.  Mojtj  alfo, 
treating  upon  the  Deluge, 
faith  in  Gift,  vil  19.  &r. 
jhd  tbi  waters  frnfoHediX" 
tudingJjMpon  tbmrtbi  and 
all  the  bigb  bills  tbai  wen 
under  tbe  wbole  beaven  were 
covered.  Fifteen  eubits  up* 
ward,  did  tbe  waters  prevail  i 
and  tbe  meuntains  were  ewer* 
ed.  And  all  fiejb  died:^ 
alt  in  wbo/e  noftrils  was  tbe 
breatb  ef  Hfe.  Here  he 
plainly  makes  thefe  Antedilu- 
vian Mountains  the  Standards 
and  Meafures  of  the  Rife  of 
the  Water ;  which  they  could 
never  have  been,  hid  they  not 
been  ftanding  when  it  did  fo 
rife  and  overpower  the  Earth* 


His  Intention,  in  the  whole, 
is  to   acquaint  us,  that  aE 
Land    Creatures    whatever. 
Both    Men,      Qutdrupeds, 
Birds,  and  Infe6ts,  periihed, 
and  were  deftroyed  by  :d)C 
Water  1  Noab,  only  excepted, 
and  tbey    tbat  were    wkh 
bim  in  tbe  ark.    And  at  tl» 
fame  Time  to  let  us  fee  1^ 
Truth  and  Probability  of  cbe 
Thing:  to  convince  us  there 
was  no  Way  for  any  one  to 
efcape,  and  particularly  that 
none  could  fave  themidvct 
by  climbing  up  to  the  Topttif 
the  Mounuins  that  thenweitt 
he  aflures  us  that  they,  evem 
the  higheft  of  them,  wereaH 
covered   and  buried   under 
Water.     Now   to  by   tliac 
there  was  then  no  Mountain 
and  that  this  is    meant  cf 
Mountains  that  were  not  for- 
med *till  afterwards,  makes  k 
not  intelligible,   and  indeed 
hardly      common      Senfe.* 
Thus  bur  Dr  Woodward.    But 
at  the  univerfal  Deluge,   ^ 
Mountains  in  general  were  de- 
faced, levelled,  and  diflolved,  is 
it  were,  and  promifcuoufly  oux- 
ed  with  the  Waters,  which  ran-^ 
facked  and  tore  up  their  veiy 
Foundations,  fo  as  to  make  one 
common  confufed  Mafs.  Them- 
fQre  thefe  Mountaiaa  of  our  pie- 
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PROPOsirioN  m. 

To  enumerate  the  Mountains  famous  for  their  Heightl 

I.  THE  PikeofTeneriffj  which  the  Inhabitants 
call  Pico  de  Terraira^  is  accounted  the  higheft 
Mountain  in  the  World ;  and  it*s  Top  is  plainly 
perceived  at  Sea  60  Miles  before  we  come  up 
to  it,  as  was  faid  in  the  preceding  Chapter.  There 
is  no  afcending  it  but  in  the  Months  of  July  and 
Jiuguft^  for  at  other  Times  it  is  covered  with 
Snow,  tho*  there  is  never  any  feen  in  the  reft  of 
the  Ifland,  or  in  the  neighbouring  Canaries.  It's 
Top  doth  plainly  appear  to  be  above  riie  Clouds, 
which  are  often  feen  to  furround  the  middle  Part ; 
but  becaufe  it  is  ufually  covered  with  Snow,  it 
is  certainly,  not  elevated  above  the  middle  R^ion 
of  the  Air.  It  requires  three  Days  to  afcend  this 
Mountain,  whofe  Vertex  is  not  iharp-pointed  but 
plain  I  from  whence,  on  a  clear  Day,  one  may 
fee  diftinftly  the  reft  of  the  Canaries^  tho*  fome  of 
them  are  fifty  Miles  demote  from  it.  In  the  two 
Months  abovemention*d  great  Quantities  of  ful- 
phureous  Stones  are  dug  out  of  the  Side  of  this 
Mountain,  and  carried  into  Spain,  Sealiger  writes, 
that  tliis  Mountain  continually  vomited  out  burix- 

fcnt  Earth,  arc  not  the  fame  juft  as  the  fubfiding  Waters 
wi^h  the  Antediluvian  Moui>-  happened  to  dafh  out,  or  pile 
tains,  but  were  formed  at  the  up,  their  Particles,  by  wafhing 
D^luge^  out  of  the  confufqd  .and  hollowing  their  Sides,  or 
Heaps  of  feveral  forts  of  Mat-  carrying  the  loofe  and  unfet- 
ter, which  {when  the  Caufc  of  tied  Earth,  towards  the  Drains 
the  general  De  vacation  ccaied)  and  Sluices  which  were  natu* 
began  to  curdle  as  it  were,  and  rally  formed  to  carry  the  Wa- 
fettle  in  innumerable  Forms  and  ter  downward  to  the  Ocean. 
Slopes;,  fqme  extciiding  them-  How  the  Antediluvian  Moun- 
felves  into  long  Ridges,  others  tains  were  formed  fee  Chapter 
intoround  and  ragged  Shapes;  vii.  Note  (/J  above. 
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^ng  Coals  formerly  (i).  I  am  ignorant  from  what 
Author  he  had  it,  and  never  found  any  fuch  Thing 
in  thofe  I  have  read. 

2.  IN  one  of  the  Azores^  or  weft^rn  Mandsi 
near  the  Ifland  Fa-jol^  there  is  found  a  Mountain 
caikd  the  Pike  of  St  George^  from  whence  the  Ifland 
itfelf  is  called  Pico.  It  is  faid  to  be  as  high  as  the 
Pike  of  Teneriff^  or  fomething  higher.  > 

3.  T  H  E  Ridge  of  the  Cordileras^  or  Jndes^  in 
South- America^  which  feparates  Peru  from  oth^ 
Countries,  is  one  of  the  vafteft  and  higheft  Moun- 
tains in  the  World.  It  is  extended  from  the  Streight§ 
of  Magellan  to  Panama. 

4.  ASTNAyZ  Mountain  in  Sicily ;  when  it  caft^ 
cth  forth  Fire  rfie  Sparks  are  feen  from  the  Ifland 
of  Malt  ay  from  whence  it  is  luppofcd  to  be  at  leaft 
a  [German']  Mile  high ;  but  tbit  this  is  a  Decep- 
tion of  Sight  we  ^ve  ftiewed  in  the  preceding 
Chapter.  f 

5.  HECLA  a  Mountain  in  Iceland. 

6.  PICO  de  Adam  in  the  Ifland  ofCeyhn. 

7.  M  O U  N T  Bru£ierus  and  Abnoba  in  German j. 

8.  MOUNT  Figenojamma  in  Japan  is  thought 
to  reach  above  the  Clouds. 

9.  MOUNT  Caucafus  was  thought  to  be  of 
an  incredible  Height  by  die  Antients. 

(^)    It  IS   very  likely  tlus  £ne    Brimftone,.  or  Salphor^ 

Moantain  might  burn  former-  fticking  to.  them.    Alfo  at  the 

ly,   for  there  is  a  Crater,   or  Bottom  there  are  Stones  which 

Tunnel,  on  the  Top,  that  pro-  Ihine,  and  look  like  Drofs  that 

duccth  a  fort  of  fulphureous  comes  put  bf  a  Smidi's  Forge ; 

Earth,  which,  being  rolled  up  which,    without  Doubt,    wta 

long-ways,  and  put  to  a  Can-  occaik>ned  by  the  extream  Hedt 

die,  will  burn  like  Brimdone;  of  the  Place  they  came  from* 

and  feveral   Places   upon   the  This  is  teftified  by  Mr  jE^fi/ 

Ledges  of  the  Pike  are  even  who  made  a  Journey  thither  in 

now  burning  or  fmoaking ;  and  the  Year  I7i5>   which  fee  ia 

in  fbmc  Places,  if  you  turn  up  Pi^t/of.  Traftf.  No.  345.  Page 

Ike  Sumth  you  will  find  v^ry  317. 

xo,  PELION 
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10.  PELION  [now  Petras]  a  Mountain  in 
Macedonia.  Pliny  fays,  that  the  Mathematician 
Dicearcbus  Siculus  meafurcd  this  Mountain  by  the 
Command,  and  at  the  Expence,  of  fome  Princes, 
and  found  it  to  be  1250  Paces,  that  is  10  Fur- 
longs, or  i  of  a  German  Mile:  and  Geminus  tells 
us,  that  the  fame  Dicearcbus  found  the  Mountain 
Cyllene  to  be  of  the  fame  Altitude. 

11.  MOUNT  Jtbos  was  thought  by  Mela 
to  be  fo  high  as  to  rife  above  the  higheft  Clouds, 
and  therefore  never  to  be  rained  upon.    This  O- 

]>inion  had  it's  Rife  from  the  Afties  which  were 
eft  upon  the  Altars,  erefted  at  the  Top  of  it, 
l)eing  not  waflied  away,  but  found  upon  a  Heap  as 
they  had  been  left.  It  runs  out  with  a  long  Ridge 
into  the  Sea.  Xerxes^  when  he  made  his  Expedi- 
tion to  Greece^  cut  thro*  this  Mountain  in  that 
Place  where  it  is  joined  to  the  Continent,  and  let 
the  Sea  in  at  the  Breach,  whereby  it  was  made 
navigable. 

12.  MOUNT  Olympus  in  leferJ/ta,  of  which 
we  have  treated  in  the  preceding  Chapter. 

13.  CASIUS  [now  Lifon]  a  Mountain  in  -rf- 
Jta^  which  is  faid  by  Pliny  to  the  four  Miles  high. 

14.  MOUNT  Hamus  (now  Balkan]  is  faid  by 
Martianus  CapeUa  to  be  fix  Miles  high. 

15.  THE  Rock  of  Siftmetbraj  Strabo  tells  us, 
was  found  to  be  fifteen  Furlongs  high  *,  and  the 
Rock  Sodiane  twice  the  Height. 

16.  MOUNT  Atlas  in  Africa y  which  we 
ipoke  of  before.  The  Poets  feigned  it  fo  high, 
diat  it  fiipportcd  the  Heavens  upon  it's  Shoulders  ; 
but  Experience  hath  taught  us  that  it's  Height  is 
not  fo  very  confidcrable. 


PRO- 
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PROPOSITION    IV. 
io  enumira$€  tBeiremaining  Differences  of  Alountains^ 

I N  the  former  Propofitions  we  have  explained 
three  Differences,  viz. 

I*  SO M E  are  extended  in  a  long  Traft,  0- 
diers  are  bounded  with  narrow  Limits. 

2»  S  O  M  E  run  thro*  the  middle  of  Countries^ 
odiers  are  extended  here  and  there^  in  them. 

3,  SOME  ai-e  of  a  remarkable  Altitude,  o- 
thers  of  a  middle  J  and  fome  very  low.  To  thefe 
we  may  add^ 

4^  SOME  are  fandy,  others  rocky,  fomc 
chalky,  and  others  of  Clay,  ^c. 

54  S  O  M  E  produce  Fountains  and  Heads  of 
Riv^s,  others  are  without  them. 

6*  S  O  M  E  are  adorned  with  Woods,  others 
are  bare  and  deftitute  of  Trees. 

7.  SOME  are  burning  and  fmoking,  others 
without  Fire  or  Smoke. 

8,  S  O  M  E  Mountains  yield  Metals^  as  Gold^ 
Silver,  Iron,  i^c,  others  produce  no  fort  of 
Metal. 

9/S  O  M  E  are.  continually  covered  with  Snow^ 
others  have  none  in  Summer; 

PROPOSITION   V, 

To  enumerate  the  iurning  Mountains^  andfucb  as  cajl 
«*  cut  Pipe. 

SUCH  Mountains  are  calted  Vulcanos^  a  Name 
firft  ufed  by  the  Portugueze  Sailors,x  and  now  they 
arc  commonly  fo  called* 

I.  T  H  E  moft  famous  of  thefe  is  Mount  Mtna^ 
{now  Gibel)  in  Sicih^  wJiofe  Eruptions  of  Flame 

VOL.1.  L  and 
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and  Smoke  are  difcovered  at  a  great  Diftancc,  by 
thofe  chat  fail  on  the  Me^erraftion^.  eren  as  far  as 
the  Harbour  of  Malta^  which  is  40  German  Miles 
from  the  Shore  of  SicUy.  The/  Fiirc  and  Smoke 
are  continually  vomited  up  by  it,  yet  at  fome 
particular  Times,  it  rages  with  greater  Vio- 
lence. In  the  Year  1536  it  fliook  ^1  Sicily^  frorti 
the  firft  to  the  twelfth  of  Maf :  after  that,  th^re 
was  heard  a  moft  horrible  bellowing  and  crawrk-i 
ing,  as  if  great  Guns  had  been  fired:  then- voere 
a  great  many  Houfo  overthrown  thrqughoiit  tbo 
whole  Ifland.  When  this  Storm  had  contimaedi.  a- 
bout  eleven  EJays,  the  Ground  9pened  i»  fcva^al 
Places,  and  dreadful  Gapings  appe^^ed  hereadod 
there,  from  whkh  ifliicd  forth  Fire  ^  FI*me 
with  great  Violence,  which  in  four  JDoys  co^utoisd 
and  burnt  up  all  that  were  within  fi.w  X^eagues  of 
j€tM.  A  little  a&r,  the  Funndi,  which  i;sWthft 
Top  of  the  Mountain,  difgorged  a  ^eax  Quantity 
of  hot  Embers  and  Aihes,  for  three  whole  Day« 
together,  which  were  not  only  difperfed  through- 
out the  whole  liland,  but  alfo  carried  beyond  Sm 
to  Italy ;  and  feveral  Ships  that  were  failing  tq  Ve- 
ttke^  at  200  Leagues  difmnce  fufibred  Dam^gic  (iy» 
Fanllus  hath  given  us  an  Hiflorical  Account  of  d* 
Eruptions  of  this  .Mountain,, :  and  &ys,  thatithe 
Bottom  of  it  is  100  L»eagues  in  Circuit.  1 

2.  HECLJj  a  Mountain  in  Icelandy  rages  fome- 
times  with  as  great  Violence  aS  jBtnit^  ^d  cafts  out 
great  Stones.  The  imprifoned  Fire  often,  by  want- 
ing Vent,  cauf^  horrible  Souncfe,  Hka  Lamenttf 
tions  and  Howlings,  which  make  fome  credulous 
People  think  it  the  Place  of  Hell,  where  the  Souls 
«f  the  wicked  are  tormented*  .. 


[{)  Mr  Oh^itihirge  hath  alfo  na^  wHicti  fee  io  ?hil<^>  Tranji 

given  us  an  Hiftorlcal  Account,  N<>.  4:8.  P*^.  967. 
^ihe  EfuptidW  of  Mount  ^/-  .    :\ 

^...:  '     ^  3.  y.Bsurius 
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,  ^.  VE$ UVIUS  {now Monle deSema)  tti  Cam- 
fdnUi  not  far  from  the  Town  6f  Naples  y  tho*  k  be 
rianted  with  moil  fruitfol  Vines^  and  ^t  other 
Times  yiddoth  the  beft  Mufiadd  Wine  5  yet  it  is 
rcry  daok  annoyed  with  violent  Eruptions  (d). 

Dion 


'  (d)  fhit  fbi  Kiaier  mdy 
Im^t  a  kiHir  lde»  rfthefi  fil- 
ing MHTHtsHns,  m^  fhtlr  driad- 
fill  Ettfptimst  IJhatt  ttanfiribg 
ffim  PMfcf.  Trw>f.  N».  354. 
Pag.  709.)  an  Extrdff  of  a  let- 
ttf  $f  Mr  Edward  Berkeley 
/•MV  Hapfts,  ghfwg  m§  Ait9unt 
0f  fb§  ErufHons  of  Ttte  and 
Smthttfrom  Mm»t  Vcfavlu^. 
C^mmwtmafed  H  tht  Royal  So- 
ciety by  Dr  Jolto^  A#butbnoC, 
M  1>.  aid  jr.  6.  S.  ^filkws: 
'    '  jhrti  f  7. 1 71 7.  With  much 

*  Dmcttltfli'eaclktdthcTopof 
^  VtJuifhHi  mwhklvl^iwavaft 
'  ApertQreftil]o#Smoke»  which 

*  kindred  the  fdeing  it*8  Depth 
'  a«d  Figa#e.  I  heard  wittim 
<  thut  horrid  G«^canain  odd 
^  Souitds,  which  feemed  topro- 

*  ceed  from  the  Bellf  of  the 

*  Moomaiii ;  a  fbit  of  Murmur- 
•iiiig.    Sighing,    Th#obbi«g. 

*  ChiHKkig,  daHung  (as  it  were) 
^  ofWa^ctf,  and  between  whales 
«  a  Noife  like  that  of  Thuttder 
**  or  CaiUMny  which  was  cod- 

*  Aantly  attended  with  cktter- 
■•  log,  Kke  that  of  Tiles  falHng 

*  fnm  the  Tops  of  Houfes  oil 
^  th#Si3«cti.  So«Mttiiiesa»the 

*  Wind  dianged;  theF  Smoke 
>  gf«w  thiimei*,  itifcovering  a 

*  ?«ry  ruddy  ila«i^  and  the 

*  JiWf  of  the  Pam,  or  Cmter, 
*'  ibeabcd  wlih^r«d^  abd  ievcral 
^  iladet  of  YeiUaw;  After  an 
^  Hom^ft^y  the  S«Mke  bong 


moved  by  thd  Wind,  gavt 
m  fhort  and  partial  Pro* 
fpc^s  of  the  great  Hollow  in 
the  fiat  Bottom,  of  which  I 
could drfcern  two  Furnaces^  al- 
moft  contiguous;  that  on  the 
left,  fiseming  about  $  Yards 
in  Diameter,  glowed  with  red 
Flame,  and  threw  up  red  hot 
StoncB,  with  a  hideous  Noife, 
which  as  they  fell  back  caufed 
the  fotementioncd  clattering. 
M»y  8.  In  the  Morning  I  s^- 
conded  to  the  Top  oiVeJuvi- 
us  a  (Second  Time,  and  found 
a  different  Face  of  Things. 
The  Smoke  ascending  up- 
right, gare  a  full  Profped!  nf 
the  Cfateff  which  as  J  cQu*d 
^dge,  is  about  a  Mile  in 
Qrcnmference,  and  a  hun- 
dred Yards  deep.  A  conical 
Mount  had  been  formed  (ince 
my  laft  Vifit  in  the  itiiddle 
of  the  Bottom.  This  Mount 
I  could  fee  was  made  of  the 
Stones  thrown  up  and  fall^ 
hack  again  into  the  Crater, 
hk  this  new  Hill  remained 
the  two  Mouths  or  Furnaces 
akeady  mentbned:  that  on 
oar  Idfc  Hand  was  in  the  Fen- 
ttx  of  the  Hill,  which  it  had 
formed  round  it,  and^^ed 
more  violently  than  befott, 
throwing  ap  every  three  or 
four  Mimitesv  with  »  dread- 
ful bellowing,  a  vaA  Num- 
ber of  lid  hot  Stones,  Copic- 
L  2  times 
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Dion  CaJJius  relates,  that  in  the  Reign  of  Vefpafiatij 
there  was  fuch  a  dreadful  Eruption  of  impetuous 
Flames,  that  great  quantities  ot  A(hes  and  fulphu- 
reous  Smoke  were  carried  not  only  to  Rame  by  the 
Wind,    but  alfo,  beybnd  the  AUdiurranean^  into 

Africa^ 


times^  in  Appearance,  above 
1000,  and  at  Jeaft  300,  Foot 
higher  than  my  Head  as  I 
flood  upon  the  Brink.  But 
there  being  little  or  no  Wind, 
they  fell  back  perpendicular- 
ly into  the  Crater f  increafing 
the  conical  Heap.  The  other 
Mouth  was  lower  in  the  Side 
of  the  fame  new  formed  Hill, 
I  could  difcern  it  to  be  BMtA 
with  red  hot  liquid  Matter, 
like  that  in  the  Furnace  of  a 
GlafS'houfe,  which  raged 
and  wrought,  as  the  Waves 
of  the  Sea,  caufing  a  fhort  a- 
brupt  Noife,  like  what  may 
be  imagined  to  proceed  from 
a  Sea  of  Quickfilver,  dafhing 
among  uneven  Rocks.  This 
ftufF  would  fometimes  fpetir 
over,  and  run  down  the  con- 
vex Side  of  the  conical  Hill, 
and  appearing  at  firft  red  hot, 
it  changed  Colour,  and  hard- 
ned  as  it  cooled,  (hewing  the 
firft  Rudiments  of  an  Erup- 
tion, or,  if  I  may  fo  fay,  an 
Eruption  in  Miniature.  Had 
the  Wind  driven  in  our  Face, 
we  had  been  in  no  fmall 
Danger  of  ftifling  by  the  ful- 
phureous  Smoke,  or  being 
knocked,  on  the  Head,  by 
lumps  of  molten  Minerals, 
which  we  faw  had  fometimes 
fallen  on  the  Brink  of  the 
Crater,  upon  thofe  fhot  from 
the  Gulph  at  the  Bottom. 


Rut  as  the  Wbd  was  favour- 
able, I  had  an  Opportuni^ 
to  furvey  this  odd  Scene  for 
above  an  Hour  and  a  half  to- 
gether ;  during  which  it  was 
very  obfervable,  that  all  the 
Vollies  of  Smoke,  Flame,  and 
burning  Stones  came  only  out 
of  the  Hole  to  our  left,  while 
the  liquid  ftuff  in  the  other 
Mouth  wrought  and  over- 
flowed, as  hath  been  already 
defcribcd.  June  5.  After  a 
horrid  Noife,  the  Adounuin 
was  feen  at  Naples  to  fpew  a 
little  out  of  the  Crater.  The 
fame  continued  the  6^**.  The 
7^11.  nothing  was  obferved 
till  within  two  Hours  of 
Night,  when  it  began  a  hi- 
deous bellowing,  which  con- 
tinued all  that  Night,  and 
the  next  Day  till  Noon,  cauf- 
Ing  the  Windows,  and,  as 
fome  affirm,  the  vtrj  Houfes 
in  Naples  to  fliake.  From 
that  time  it  fpewed  vaft 
Quantities  of  molten  Stuff'  to 
the  South,  which  llrearoed 
down  the  Side  of  the  Moun- 
tain, like  a  Pot  boiling  over. 
This  Evening  I  returned  from 
a  Voyage  thro*  Apulia^  and 
was  furprized,  pafling  by  the 
North  Side  of  the  Mountain, 
to  fee  a  great  Quantitv  of 
ruddy  Smoke  lie  along  a  huge 
Tra^of  Sky  over  the  River 
of  molten  Stuff,  which  was 
Itfcif 
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Africa^  and  even  into  Eg'jpt.  Moreover,  Birds 
were  fufFocated  in  the  Air,  and  fell  down  dead 
upon  the  Ground,  and  Fifties  periftied  in  the 
neighbouring  Waters,  which  were  made  hot  and 
infedled  by  it.     There  happened  another  Eruption 


itfelf  out  of  Sight.  The  9th, 
Vefuvius  raged  lefs  violently  • 
that  Night  we  faw  from  IJa- 
pleSf  a  Colamn  of  Fire  (hoot 
between  whiles  out  of  it*s 
Summit.  The  10th,  when 
we  thought  all  would  have 
been  over»  the  Mountain 
grew  very  outragious  again, 
roaring  and  groaning  moft 
dreadfully.  You  cannot  form 
a  jufter  Idea  of  this  Noife»  in 
the  violent  Fits  of  it,  than 
by  imagining  a  mix*d  Sound 
made  up  of  the  raging  of  a 
Tempeft,  the  murmur  of  a 
troubled  Sea>  and  the  roaring 
of  Thunder  and  Artillery, 
confafed  all  together.  It  was 
very  terrible,  as  we  heard  it 
in  the  further  End  o^  Naples ^ 
at  the  Diftance  of  above  1 2 
Miles.  This  moved  my  Cu- 
rioficy  to  approach  the  Moun- 
tain, Three  or  four  of  us 
got  into  a  Boat,  and  were  fet 
afhore  at  ^orre  del  Greco,  a 
Town  fituate  at  the  Foot  of 
Vifuvius  to  the  South  Weft, 
whence  we  rode  four  or  ifive 
Miles  before  we  came  to  the 
burning  River,  which  was  a- 
bout  Midnight.  The  roaring 
of  the  Vulcano  grew  exceed- 
ing loud  and  horrible  as  we 
approached.  I  obferved  a 
mixture  of  Colours  in  the 
Cloud  over  the  Crater,  green, 
yellow,  red,  and  blue;  there 
was  like  wife  a  ruddy'  di&nal 


m 

Light  in  the  Air  over  that 
Tra6l  of  Land,  where  the 
burning  River  flowed  ;  Afhcs 
continually  fhowercd  on  us 
all  the  Way  from  the  Sea- 
Coaft.  All  which  Circum- 
ftances,  fet  ofl^  and  augmen- 
ted by  the  horror  and  {Atnc^ 
of  the  Night,  made  a  Scene 
the  moft  uncommon  and  a- 
ftonilhing  I  ever  faw ;  which 
grew  ftill  more  extraordinary 
as  we  came  nearer  the  Streanu 
Imagine  a  vaft  Torrent  of  li- 
quid Fice  rolling  from  the 
Top  down  the  Side  of  the 
Mountain,  and  with  irrefitti- 
ble  Fury  bearing  down  and 
confuming  Vines,  Olives, 
Fig-trees,  Houfes,  in  a  word, 
every  Thing  that  ftood  in  it's 
Way.  The  largeft  Stream 
feemedhalfa  Mile  broad  at 
leaft,  and  five  Miles  long.  I 
walked  fo  far  before  my  Com- 
panions up  the  Mountain,  a- 
long  the  Side  of  the  River  of 
Fire,  that  I  was  obliged  to 
retire  in  hafle,  the  fulphure- 
ous  Steam  having  furprized 
me,  and  almoft  taken  away 
my  Breach.  During  our  Re- 
turn, which  was  about  three 
o'clock  in  the  Morning,  we 
conftantly  heard  the  murmur 
and  groaning  of  the  Moun- 
tain, which  between  whiles 
would  burtt  out  into  louder 
Peals,  throwing  up  huge 
"fpouts  of  Fire,  and  burning 
L  3  *  Stones, 
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in  Mar  Hal's  Time,  which  he  elegantly  dejfcribes 
in  one  of  his  Epigr4m5j  and  laments  the  Qd  Change 
of  the  Mountain,  which  he  faw  firft  in  it%  Ver* 
dure,  and  immediatieiy  after  black  with  Aflies  and 
JEmbers.  When  the  Burning  ceafcd,  the  Rain  and 
Pew  watered  the  Surface  of  the  Mountain,  and 
made  thefe  fulphureous  Aflies  and  Embers  fruitfijl, 
fo  that  they  produced  a  large  Increafe  of  excellent 
Wine  •,  but  when  the  Mountain  began  to  burn 
again,  and  to  difgorge  Fire  and  Smoke  afrefh 
(which  fometimes  happened  within  a  few  Years) 
then  were  the  neighbouring  Fields  burnt  up,  and 
the  High-ways  made  dangerous  to  Travellers. 

4.  A  Mountain  in  Java^  not  far  from  the  Town 
of  Panacura,  in  the  Year  1586,  was  fhatteredto 
Pieces  by  a  violent  Eruption  of  glowing  Sulphur, 
(tho*  it  had  never  burnt  before)  whereby  fas  it  was 
reported)  loooo  People  perilhed  in  the  tinderland 
Fields  :  it  threw  up  large  Stones,  and  cafl:  them  as 
far  as  Pancras,  and  continued  for  three  Days  to 
throw  out  fo  much  black  Smoke,    mixed  with 

*  Atones,  which  falling  down  *  clipfc.      Horrfd  Bellowingv, 

*  again,  refembled  the  Stars  in  *  this  and  the  foregoing  Day, 

*  our  Rockets.      Sometimes  I  *  were  heard  at  Naples,  whi- 

*  r^bferved  two,  at  others  three,  *  thcr  Part  of  the  Afhes  alfo 

*  dilHndl  Columns  of  Flame,  *  reached.    Qn  the  \i^\    the. 

*  and  fometimes  one  vaft  one,  ^  Wind  changing,  we  faw  a  Pil-. 

*  that  feemed  to  fill  the  whole  *  lar  of  black  Smoke  Ihoot  up- 

*  Crater^     Thefe  burning  Co-  *  right  to  a  prodigious  Height. 

*  lumns,  and  the  fiery  Stones,  *  The  15th  in  the  Morning,  the 

*  feemed  to  be  fhot  1000  Foot  *  Courtand  Walls  of  our  Houfe. 
perpendicular  above  the  Sum-  *  \i\  Naples  were  covered  with 

*  imi  oS i\it  Fulcano.  Theiitb  '  Afhes.       In    the    Evening,, 

*  at  Night,  I  obferved  it  from  *  Flame  appeared  on  the  Moon-. 

*  aTernCsitNaples,  to  throw  *  tain  thro*  the  Cloud.  The  i7«h, 
'  up  inceffantly  a  vaft  Body  of  *  the  Smoke  appeared  muchdi- 

*  Fire  and  great  Stones,    to  a  *  minifhed,  fat  and  greafy.  The 

*  furprifing  Height.    The  1 2^h  «  i  g^h,  the  whole  Appearance 
«  in  the  Morning,   it  darkened  *  ended,  the  Nfountaip  remain- 

*  the    Sun    with    Afhes    and  '  ing  perfe6lly  quiet  without  a- 

*  Smoke,  caufing  a  fort  of  E-  *  ny  vifiblc  Smoke  qr  Flame.* 

Flame 
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Bbunt  utid  hot  Embers,  that  it  darkaiecj  the  Face 
of  the  Sun,  aijd  made  the  Day  appear  as  dark  as 
Ite  Ni^t. 

£.  MOUNT  GQftnupiy  in  one  of  the  BanJa 
l(hn<ht,  when  it .  had  burnt  for  1 7  Years  together, 
in  y^pril  1586,  broke  out  with  a  terrible  bellowing 
Noi^i  and  dilgorged  fuch  large  Quantities  of  great 
Stones*  and  thick  fulphureous  burning  Matter  all 
ever  the  Sea  arid  Land,  that  it  threatncd  Deftru- 
fldon  to  all  that  were  near^.  Hot  Afhes  and  Em- 
bers were  vomited  out  with  fuch  a  Force,  and  in 
fuch  great  Quantities,  that  they  covered  the  great 
Guns  of  the  Dutcb^  which  were  pla/ited  upon  the 
Walls  of  their  Citgldel,  and  rendered  them  unfer- 
yiceabk.  Red  hot  Stones  above  a  Span  long, 
were  caft  into  the  Sea,  and  fuch  a  Number  of  little 
ones,  that  fmall  Ships  had  fcarcely  a  free  Pallage 
6ut  of  the  Harbour.  The  Water  near  the  Shorq 
tws  heaved  up»  ,and  feemed  to  boil  for  feveral 
Hours,  as  if  it  bad  been  fet  over  a  Fire  ;  and 
feveral  dead  Fffltes  were  found  floating  upon  the 
Surface. 

6.  MOUNT  Balaluanum  in  Sumatra^  vorai- 
teth  Flame  and  Smoke  ks  jE$na  doth. 

7.  T  H  E  Ground  in  feveral  Places  in  the  Mo^ 
hicca  Iflands  belches  out  Fire  with  a  raging  Noife  i 
but  noi^  are  (a  terrible  as  the  Spiracle  in  the 
Ifland  Ternata.  The  Mountain,  which  is  fteep 
find  difficult  to  a&end,  is  covered  towards  the 
Bottom  with  thick  Woods,  but  the  Top  which  is 
pkvatcd  to  the  Clouds,  is  made  bare  and  rugged 
by  the  Fire.  The  Funnel  is  a  vafl  Holiow,  which 
goei  fhelving  down,  and  by  Degrees  becomes  kfs 
and  lefs,  like  the  infide  of  an  Amphitheatre  •,  fron^ 
whenee,  irt  Spridg  and  Harveft  Time,  or  about 
thf  Equinoxes;  when  fome  particular  Winds  biow^ 
ciQ)eeially  from  the  North,  there  ^t  caft  forth,  with 
a  rmnbling  NftStj.Fl^nes.  tni?fed_with  .bla^fe 

L  4  Smoke, 
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Snjoke,  and  hot  Embers  5  whereby  all  the  Places 
far  and  near  are  ftrewed  with  Afties.  The  Inhabi- 
tants vifit  it  at  fome  certain  Times  of  the  Year,  to 
gather  Sulphur,  tho'  in  fome  Places  the  Hill  can- 
not be  afGen4ed,  but  by  Ropes  faftned  to  Iron 
Hooks, 

8.  There  is  an  Ifland  about  60  Leagues  from 
the  Moluccas^  (being  one  of  thofe  that  belong  to 
the  Moors)  which  is  often  all  together  Ihaken  with 
Earthquakes  and  Eructations  of  Fire  and  Afhes  in 
abundance  *,  fo  that  whole  Rocks  and  Mountains 
are  often  made  red  hot  by  the  Heat  of  the  fubter-r 
raneous  Fire,  and  burning  Stones  ar^  blown  up  in-p 
to  the  Air,  as  large  as  the  Trunks  of  Trees, 
When  there  is  a  briftier  Wind  than  ordinary,  fuch 
Clouds  of  Afhes  are  blown  all  over  the  Country^ 
that  People  labouring  in  the  Fields  are  forced  to 
Ijaften  Home,  half  covered  with  them  ;  and 
Boars,  and  other  living  Creatures,  are  found  buried 
in  them,  after  the  Storm  is  over.  Filhes  near  the 
Sea  Shore  are  poifoned  witli  the  Aflies,  and  fo  are 
the  Inhabitants  if  they  tafte  any  of  the.  Water 
wherewith  they  are  mixed.  This  difafterous  black 
and  poifonous  Fire  breaketh  out,  from  the  Top  of 
a  Mountain,  with  a  difmal  rumbling  Noife  like 
Thunder-claps,  or  the  report  of  great  Guns,  and 
bringeth  up  with  it  abundance  of  Alhes,  ai^nd  burn| 
Pumice  Stones. 

9.  THERE  is  a  Mountain  in  Japan^  which 
continually  vomiteth  forth  Flames  •,  where  it  is  re- 
ported the  Devil  ihews  himfelf,  furrounded  with 
a  bright  Cloud,  to  fome  particular  Perfons  after 
they  have,  for  Performance  of  their  Vows,  kepf 
themfelves  lean  for  a  long  Time, 

10.  THERE  are  feveral  other  Vulcanos  in 
the  Japan  Iflands  \  about  ftventy  Miles  fr<>m  15-? 
rando  there  is  one,  and  in  a  fmall  Ifland  between 
Toinaxima  a^d  (he  Sewn  Siftirs  (Iflands  fo  named) 

there 
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ithere  i$  another,  which  now  and  then  is  obferved 
to  bum,  and  at  other  Times  to  fmoke. 

11.  NEAR  thQCapeSpirituSanifomTandayii, 
Wit  of  the  Pbilippines^  there  are  found  fome  Imall 
Vulcanos  ;  and  one  in  Marinda^  which  is  a  Fart 
of  the  faid  Iflands. 

12.  IN  iVifarjg«aaProvinceof-/f»imr/i,  thirty 
Lejlgues  fix)m  the  Town  of  Leon^  there  is  a  Moun- 
tain, of  a  vaft  Height,  which  difgorgeth  fuch 
quantities  of  Flame,  that  they  may  be  perceived 
it  ten  Miles  diftance. 

13.  IN  the  Peruvian  Range  of  Mountains 
(called  die  Cordilleras)  there  are  in  feveral  Flaces 
burning  Rocks  and  Mountains,  fome  vomiting 
Fire  and  Flame,  and  others  finoaking  ;  efpecial- 
iy  thofe  in  Carrapa  a  Province  oiPopaiana^  which 
are  perceived  in  clear  Weather  to  emit  a  deal  of 
Smoke. 

14.  NEAR  Arequipa^  a  Town  m  Peru^ 
about  ninety  Les^es  from  Lima^  there  is  a  Moun- 
tain which  continually  vomits  fulphureous  Fire, 
which,  tiie  Inhabitants  are  afraid,  will  fome  Time 
or  other  burft  and  overthrow  the  Town  adjacent 
to  it. 

15.  IN  Peru^  near  the  Vale  called  Mulahallo^ 
about  fifty  Leagues  from  ^ito^  there  is  a  Vulcano, 
or  fulphureous  Mountain,  which,  fome  Time  fince, 
burft  and  threw  out  great  Stones,  with  a  dreadfid 
Noife,  which  frighted  People  even  at  a  great  Di- 
ftance. 

16.  I N  one  of  the  Iflands  called  Papoys,  which 
La  Moire  difcovered  (tho*  perhaps  it  be  not  an 
Ifland,  but  is  joined  to  the  eaftern  Shore  of  New 
Guinea)  there  is  a  Mountain  which,  at  that  Time, 
burnt  and  fmoked. 

17.  THERE  are  feveral  Mountains  fas  the 
M^Jcovites  t?U  us)  in  the  Country  of  the  Ton^Gui-- 

ftns^ 
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Jfoi,  upon  the  Eaft  erf"  the  River  Jemfia^  fomc 
Weeks  Journey  from  the  River  C%,  which  prot 
duce  Vulcanos  and  fmoking  Mountaihs*        r 

i8.  THERE  arcaifofomeof  this  fori  near 
die  River  Pejida  beyond  the  Country  of  the  7(»r- 
Cuifins. 

19.  TH  E  R  E  is  a  Mountain  in  FgZy  called 
Beni-Gua-zevalf  wiiich  hath  a  Cave  in  tiie  Sid6 
of  it)  that  vomiteth  out  Fire. 

20.  IN  Croatia^  not  far  from  the  SearSkore 
near  the  Town  of  Apolloniay  there  is  a  rpcky 
Mountain,  from  whofe  Top  there  often  Ix^eaks  out 
Fire  and  Smoke ;  and,  in  the  adjacent  Places^ 
fcveral  of  the  Springs  are  hot. 

THERE  are  alfo  fome  Mountains  which 
have  left  off  burning  ;  fuch  as  that  in  the  Ifland 
Sfueimoda  upon  the  Shore  of  Brafil^  not  6r  from 
the  Mouth  of  the  Silver  River ^  or  Riodela  Plata^ 
which  burnt  formerly,  but  now  ceafes.  Likewiib 
the  Mountains  in  Congo  or  Angola  \  alfo  thofe  in  the 
Azores  (efpecially  in  I'ercera  and  5/  Micbael)  which 
uied  formerly  to  bum  in  feveral  Places^  but  at 
prefent  only  emit,  now  and  then.  Smoke  and 
Vapours ;  whence  they  are  annoyed  with  mor^ 
frequent  Earthquakes.  The  Iflands  of  St  Helena 
and  Afcenfton  produce  Earth  which  feems  to  be 
compofed  of  Drofs,  Afhes,  and  burnt  Cinders  1 
fo  that  in  Time  paft  it  is  probable  the  Mountains 
in  thefe  Iflands  burned ;  and  further,  becaufe  in 
thefe,  as  well  as  in  the  Azores^  there  are  found 
fulphurcous  Earths  and  Slags,  like  die  Recrements 
of  Smitbj  Coaly  which  are  every  Way  fit  to  take 
Fire,  and  make  Smoke ;  it  will  be  no  wonder  it 
new  Vulcanos  Ihould,  fiwne  Time  hence,  be  kind* 
led  and  break  forth  in  thefe  Iflands  %  for  the  Cauft 
of  thefe  burning  Mountains  is  a  fulphureous  and 

bitumi* 
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bituminous  Matter,   which  is  contained  and  kind* 
led  in  them  (i). 


(t)  Earthquakei  iii4  Vttlci^ 
ao5  are  both  produced  from  die 
fame  Caufe ;  which  may  be  thas 
explained.  Thofe  Countries 
which  yield  great  ftore  of  Sol- 
phw  aiid  Ntcre,  or  wha*e  Sul* 
phor  if  fublimed  from  the  Py- 
rites, are  by  hx  the  rooft  inju- 
red and  incommoded  by  Earth- 
ttnakct  I  for  where  there  are  Aicll 
Mines  they  muft  fend  up  Evha- 
lationst  which  meeting  with  fub- 
terran^us  Caverns,  they  muft 
tack  to  the  Arches  of  them,  as 
Soot  does  to  the  Sides  of  our 
Chimniosi  where  th^  mix 
themfelves  with  the  Nitre  or 
$a]tpeter,  which  comes  out  of 
theie  Archesy  in  like  manner  as 
we  fee  it  come  out  of  the  In- 
fide  of  the  Arch  of  a  Bridge, 
and  fo  makes  a  kind  of  Cruft, 
which  will  very  cafily  take  Fire. 
There  are  fe veral  ways  by  which 
diJs  Cmft  may  take  Fire,  friz. 
I .  By  the  inflammable  Breath  of 
the  PyriUSf  which  is  a  kind  of 
Snlphur  that  naturally  takes  Fire 
of  idelf.  2.  By  a  Fermentation 
of  Vapours  to  a  degree  of  Heat, 
equal  to  that  of  Fire  and  Flame. 
|.  To  the  falling  of  fome  great 
Stone,  which  is  undermined  by 
Water,  and  (Iriking  againft  ano- 
ther, produces  fome  Sparks 
which  let  Fire  to  the  combufti- 
ble  Matter  that  is  near;  which, 
faebg  a  kind  of  natural  Gun- 
Powder,  at  the  AppuHf  of  the 
Fire,  goes  off  (if  I  may  b  by) 


wkh  a  Ihddcn  Blaft  or  vUenl 
Explofion,  rnmbling  in  the 
Boweb  of  the  Earth,  and  lift- 
ing up  the  Ground  above  it, 
fo  as  fometimes  to  make  mife- 
rabie  Havock  and  Oeftmdion, 
'till  it  geu  Vent  or  a  Difchargt* 
Burning  Mountains  and  Vulca- 
nos  are  only  fo  many  Spiraclea 
ferving  for  the  Difcharge  of 
this  fubierranean  Fire,  when  it 
is  thuspreteinaturally  afiembled. 
And  where  there  happens  to  be 
fuch  a  Structure  and  Confor- 
mation of  the  interior  Parts  of 
the  Earth,  diat  the  Fire  m%f 
psfs  freely  and  without  Impedi* 
ment  from  the  Caverns  therein, 
it  afTembles  unto  thefe  Spiracles, 
and  then  readily  and  eauly  gets 
out,  from  Time  to  Time,  with- 
out ihaking  or  difturbing  the 
Earth.  But  where  fuch  Com- 
munication is  wanting,  or  the 
Psfiages  not  (ufEciently  Urge 
and  open,  fo  that  it  cannot  come 
at  the  faid  Spiracles  without  firft 
forcing  and  removbg  all  Ob- 
ftacles,  it  heaves  up  and  (hocks 
the  Earth,  till  it  hath  made  it*s 
Way  to  the  Mouth  of  the  Vul- 
cano;  where  it  ruiheth  forth, 
ibmetimes  in  mighty  Flames, 
with  great  Velocitv,  and  a  ter« 
rible  bellowing  Noife.  See 
IVoodwar^i  EJin  Page  1 57, 
158.  RobsuWs  Pbjfics  Part  3. 
Chap.  9.  StQ.  2}.  14.  Pbilof. 
tramj.  N»  157.  Pag.  512. 
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PROPOSITION   YI. 

Some  Ranges  of  Mountains  afford  no  ApertureSy  at 
others  afford  many  \  andfome  are  difcontinued  but 
in  one  or  two  Places. 

THESE  Streights,  or  Pafl&gcs,  were  for- 
merly called  Thermopylae  of  which  the  moil  fa- 
mous are,  i.  The  iiermopyla  of  Mount  Oeta  [or 
Banina]  in  "Theffalia^  [now  called  Bocca  de  Lupo'\ 
which  gave  Name  to  the  reft.  2,  The  Cafpian 
Streights,  thro*  which  there  is  a  Paflage  between 
the  Ctfy/)w»  Mountains.  3,  The  Paffage  thro*  the 
Ridge  of  the  Cordilleras  in  Peru.  4.  The  Paflage 
thro*  the  Mountains  on  the  Weft-fide  of  the  Ara^ 
hian  Gulph,  by  which  Merchandize  is  carried  from 
Abyfftnia  into  Arabia.  5,  The  two  Paflages  thro* 
Mount  Caucafus^  i^c^ 

PROPOSITION   VIL 

jyben  a  Mountain  runs  out  into  the  Sea^  or  feemt 
[to  Mariners']  to  overtop  the  reft  of  the  Country  ^ 
it  is  called  a  Promontory,  Cape,  or  Head-land, 
The  mofi  famous  are^ 

1.  THE  Cape  of  Good  Hope  at  the  extream 
Point  of  Africa^  which  muft  be,  doubled  by  thofc 
that  fail  into  In^a. 

2.  CAPE  Viaory  at  the  further  end  of  the 
Streights  of  Magellan. 

3 .  CAPE  Verdy  the  moft  weftern  Point  of  Africa^ 
where  the  Coaft  begins  to  wind  towards  the  Eaft, 

4.  CAPE  Vincent  in  Spain. 

5.  THE  Promontory  of  Atlas  was,  fome 
Ages  ago,  called  a  Head-land  by  Mariners,  be- 
caufe  they  fuppofed  it  unpaflable,  or  that  if  any 

failed 


iCit  AP.  10,    ofXJnherfat  Geography.        i^j 

failed  beyond  it  they  could  not  return  fafe  ;  where- 
fore it  was  the  utmoft  Bound  of  their  Navigation 
6n  the  African  Coaft.  Other  Promontories  may 
be  feen  in  Maps. 

PROPOSITION   VIII. 

3(?  Mountains  are  oppofed  Cbafms^  deep  Pits^  and 
CaveSy  which  are  found  in  fome  Places  of  the 
Earth. 

THERE  is  a  ftinking  folphureom  Cave  in 
Irelandy  which  was  formerly  very  famous,  now 
tailed  St  Patricias  Purgatory  ;  and  in  Jbaly  there  is 
riiat  called  Grotta  del  Cane  (/).  Leo  jifricanus 
mentions  one  which  emits  Fire  on  a  Mountain  in 
FeZy  called  Bem-gua-zeval. 
,.  I  N  Bardefay^  an  Ifland  adjacent  to  the  Princi- 
pality of  fVaks  in  Britain  J  there  is  a  Rock  near 
the  Sea  in  which  there  is  a  Cave>  unto  wtxich 
if  you  apply  your  Ear,  you  will  hear  the  Strokes 
of  a  Hamiper,  the, blowing  .of  Bellows,  and  the 
filing  of  Iron,  as  if  it  were  iaa  Smith's  Shopu 

NOT  far  from  the  Town  of  5^^  In  yfjw/^ 
there  is  a  Cave,  called  by  the  Natives  Du  Souley^ 
in  which  there  is  heard  a  Noife  like  Thunder  in 
the  Sununer  Seafon. 

I N  feveral  Places  there  are  found  among; 
Mountains,  Yallies  of  fuch  a  prodigious  Depths 
that  they  ftrike  the  Beholders  with  Horror,  and 
caufe  a  Giddinefs  in  the  Head.  ^ 

(f)  Sec    Sturmius    Pbilof,  pours  which  would  otherwifc^ 

Bxercli.   ii.   de  Terra  Mot.  being  imprifoned,  occafion  ffcr* 

Cbap.  3*  where  fome  of  the  moft  quent  Succuffions,  and  dreiidful 

eminent  Specus's  are  enumera-  Convalfions  of  the  Earth.    ^ 

-tedy  and  fome  of  their  Ufes^  tbt  Note  ahve.    And  for  more 

viz*  th^t  they  ferve  for  Spiracles  to  this  piirpofe^    fee  the  Pbtl^ 

and  Ptmnels  to  the  Countries  fopbieatTranfa^ionSf  mi  French 

vrhere  thejr  are  to  vent  and  Memnn :  fMJJim. 
^Ufeharge  the  Djonpi  and  Va- 

%  CHAP. 
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C  HAP.     XI. 

Of  Mnes^  Woods,  andDrfarts. 

MINES^WcodSy  nnd  Defarts,  makcftvcrsJ: 
Trafts  of  the  Earth  remarkable,  of  whidi, 
tho*  but  Iktk  can  be  faid,  yet  it  will  not  be  uwic- 
ceflary  for  the  more  pcrf^  Knowledge  of  tl^  Piarts 
of  the  Eaithf^s  Supcrficieg,  to  confider  thcfe  Places, 
and  to  trace  out  their  Situations ,  which  wc  ^^ 
briefly  do  in  thi&  Chapter. 

pRaposirioN  h 

Ji£nes  are  Places  imtbe  EarO^j  mt  of  which  Me$als^ 
MineraU,  and  other  Kinds  ef  Earth  are  dag. 

S  O  many  difFerent  Kinds  of  P<;^s  as  dwe  ate; 
Jb  many  vanous  Names  have  their  ^4mes,  tiz. 
Geld-Mmesj  Sih^-MneSy  Copper -tAUtrn^  Jeon^ 
MinaSy  Cod-Mhes,  Sall-MimSymd  ^ha$  pxxioce 
Gems,  (^c. 

THE.  moft  celebrated  Gold  and  SUver-Mnes^ 

I..  T  H O S E  of  P^«,aiid CafieUa delOro^hick 
»ue  die  richcft  in  the  World,  yieldiM  Gold  and  Sit 
Ver  in  abundance,  and  not  being  deftirate  of  pthcr 
Metals ;  infomuch  that  the  Natives  of  Peru,  .and 
the  Spaniards  ufed  to  boaft*  that  this  Kingdom  wa* 
founded  upon  Gold  and  Silwr.  Ora^a,  a  Spau^ 
^  Writer 
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Writer  affirms,  that  diere  were  fortatrly  Mifics 
9bout  the  Town  of  ^Uo^  which  produced  morp 
Gold  than  Earth,  And  when  the  Spaniards  made 
their  firft  Expedition  into  this  Golden  Country,  they 
found  federal  Houfes,  cfpecially  in  the  Regal  Citjp 
Cn^fOf  wJMch  were  all  covered  over  within  and  witb- 
Qot  with  Plates  of  nufly  Gold  And  the  Officers 
Df  the  P&mnoH  Forces^  not  only  wore  Silver  Ar* 
mour,  but  all  their  Arms  were  niade  of  pure  Gold. 
The  mo&.  rich  and  advantageous  Mine  of  Silver  is 
in  the  Moiuntaios  of  Potofi^  where  20000  Work* 
men  ar?  daily  em|ployed  to  d^  it,  and  carry  k  im 
4t  ije^ft  400;  Stepa.  Thefe  Mines  produce  dm  vaft 
Quantity  of /Gold  i^d  Silver,  which  the  King  of 
ipifm  recew^es  otit  of  America  every  Year,  to  die 
Mortification  of  other  Kings  and  Potentates  ;  aod 
iKhich,  he  there&re  keeps  fortifi^  with  ffaroi^ 
Forts  and  Garrifooa. 

:  2.  THERE  areexceUentrichMincsofSihpcB 
in  the  Japan  Ifl^ds,  whence  they  are  called  by  ths 
^pamards^  the  Silver  Iflands.  There  are  alio  fovat 
Mines  of  Gold  found  there  *»  but  tl^e  are  not  ib 
rich  as  formerly. 

3.  T  H  E  R  E  were  more  pfentifiil  GoldMines 
forsDcrly  in  Ar(Aia^  than  at  prdent. 

4.  I N  thie  Miountatns  oS  Ptrfia^  and  in  Cbhaii 
Acre  are  feme  Silver-Mines. 

5.  I N  Guinea  there  are  feveral  Mountains^  that 
produce  Gdkl«  but  they  atje:  remote  from  the  Shi^re, 
and  the  Goki-Du&that  is.bnou^t  from  thencQ,  ia 
pot  dug  out  k£  the  Ground ,  but  gaditred  up  and 
iiownt^  the  Natives.  ThdrinrlandKiim;ac^how^ 
tiwr  fiutl  tp  poflfeis  eadi  his  Mine»  die  rro^uft  of 
which  he  fells  to  die  Neighbouring  Merchants,  and 
dbfl^  agath  to-  odiwy  ^  ^  rtaches  tha  Sesi-Shore^ 
triiere  it  is  aechaiQpd  witholia :£sraprtfiu. 

,  '      I-  • 
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6.  I N  MIsnomotapa,  there  are  found  rich  Min^ 
of  Gold  and  Silver,  and  alio  in  Angoloi  both  wludh- 
are  thought  to  be  Parts  of  one  contkiuod  Vein. 

7.  G£-RM.rfi\rr  excels  the  reft  of  the  King- 
d<»ns  of  Europe  for  plenty  of  Mines,  of  which  fome 
produce  finall  Quantities  of  Gold^  others  abundance 
of  Siher^  and  a  great  many  of  thena  CoppiTj  Ircnf 
Leady  yUriol^  Jntimony^  &c.  about  which  confuh 
the  Defcriptions  of  Germany  4 

8.  5^£DJEJNr  is  enriched  with  Che  beft  Cfip* 
fer-'Mine  of  any  hitherto  difcovered ;  it  is  in  a  vaft 
high  Mountain,  which  they  call  Kopperherg^  out  of 
which  as  much  Copper  is  dug  as  niakes  up  a  third 
Part  of  the  King's  Revenue.  Here  ate  aUb  Iron-^ 
Mtnesy  and  fome  SUver-MxneSy  but  they  Scarcely 
^fray  die  Expence  of  dicing  them. 

9.  THERE  are  Mines  of  precious  Stones  found 
in  the  Ifland  of  Ceylotiy  and  alfo  in  Congo  (  where 
riierc  is  a  Silver-Mine,  and  fo  much  Marble,  that 
the  Earth  under  Ground  is  thought  to  be  all  Mar^ 
hie )  and  in  Peru^  about  Portovejo  in  SmaragAna  ) 
and  in  Guiana^  near  the  Coaft  of  which  there  is  a 
finall  Ifland,  called  St  Maria^  which  yields  abun« 
dance  of  Gold,  even  100  Pound  Weight  every 
Year,  if  we  may  believe  the  Duteb.  In  the  King'* 
dom  of  Golunda ,  there  is  a  Mine  wWch  yieldeth 
precious  Stones,  particularly  Dkmonds  in  abun* 
dance,  but  it  is  not  now  dug. 

.  10.  I N  Cbiliy  there  are  Mines  yielding  Gold^  Sil^ 
mer^  and  GemSy  but  the  warlike  Inhabitants,  fet* 
ting  more  by  Iron  Weapons  than  Gold  or  Silver, 
have  partly  killed,  and  partly  driven  away  thtSps^ 
fdards ,  and  demolifhed  die  Mines  that  were  but 
newly  begun. 

II.  THE  Ifland  Madagascar  abounds  in  trtm 
and  Twy  with  a  moderate  Quantity  of  Silver,  a  little 
Coldy  but  no  Lead.  Wherefore  die  Natives  value 
Lead  Spoons  above  Silver  ones. 

12.  IN 
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12.  IN  the  Ifland  of  •y«;w/a/r^,  it  is  reported, 
tliat  there  are  rich  Mines  of  Gold,  Silver,  Brafs,  and 
Iron  ;  and  that  the  King  in  one  Year  {viz.  1620^) 
received  into  his  Treafure  lopo  Pound  Weight  of 
Gold, 

13.  IN  the  Philippine  Iflands,  and  in  Ja^a^  Hi- 
fpaniola^  Cuba^  and  others  ;  there  are  found  Mines 
of  Gold,  Silver,  Copper,  and  Iron :  and  in  the^ 
Mountains  of  Siarm  thtvt  is  got  Gold,  Silver,  and 
Tin. 

14.  THERE  are  Mines  of  Salt  in  Poland  u  Pqcb^ 
nia^  four  Miles  from  Cracow  5  ( where  huge  Lumps 
of  tranfparent  white  Salt  are  cut  out  of  the  Ground) 
in  Tranjilvania^  in  the  County  of  Tyrol  in  Spain^  in 
Lejfer  Afta^  and  in  Places  near  the  Cafpian  Sea,  not  - 
far  from  the  River  fFolga ,  over-againft  tlie  Ifland 
Kijiowatj  where  the  Ruffians  dig  their  Salt  and  boil, 
it  to  a  more  pure  Subftance,  and  after  tranfport  it 
to  all  Parts  of  Ruffia.  In  Cuba,  there  is  a  whole 
Mountain  of  Salt.  All  the  Mountains  in  the  Hland 
ofOrmuSj  at  the  Mouth  of  the  Perfian  Gulph,  are. 
of  Salt,  which  may  be  gathered  in  any  Part  of  them, 
in  iuch  great  Quantities,  that  the  very  Walls  of  their, 
Houfes  are  built  of  cryftalline  Salt.  In  a  Valley  in 
Peru,  about  eighteen  Miles  from  Uma  to  the  North- 
ward ,  are  found  deep  and  large  Pits  of  Salt, 
where  every  one  may  take  away  what  Quantity  he 
pleafes,  becaufe  it  continually  increafeth,  and  feem- 
eth  impoflible  to  be  exhaufted.  la  Africa  there  is 
no  other  Salt  ufed,  but  fuch  as  is  dug  out  of  Pits,  ^ 
or  Quarries,  like  Marble,  of  a  white,  greenifli,  or 
Alh,  Colour.  All  India  fetch  their  Salt  frpm  the 
great  Salt-Mines  of  Bagnagar  in  Cormandel,  &c. 
We  (hall  treat  of  Salt-Springs  in  another  Chapter* 
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PRO^OSIflONll. 

A  JFood  is  a  multitude  of  ^rejss  e^^nded  over  a  large 
IraS  of  Land^  which  fpring  up  without  planting, 
and  grow  without  being,  cultivated. 

S  EVE  R  A  L  Woods  produpe  only  one  fort  of 
Trees,  from  i;^hich  they  receive  their  Names  ;   fb. 
tkat  as  there  is  a  great  VarietjTin  Trees,  there  is 
alfo  the  fam^  in  Woods,    viz^    Palm  JVaodi^  Oak 
IFoods^  Ofter  Woods ^  Beech  IVaods^  &c.  Groves  and 
Forefts,  are  aMo  thus  diftinguifhed.     Divers  Coun- 
tries, efpecialjy  tfeofe  more  remote,   produce  diffe- 
rent' Sorts  of  Woods.     In  Africa,  about  Cape  Verdy 
there  are  whole  Woods   of  Lemon  and  Orange- 
Trees,    which  th^  Sailors  may  pluck  for  a  vQry 
fmall  Matter,  In  Prance^  there;  are  whole  Woods  of 
Ghefnut-Trees :    Iti  Ce:^lon   there    are  Wood^  of 
Trees,  whofc  Bark  yieldeth  Cinnamon  :  In  the  Mo- 
lucca Hknds,  there  grow  Clove- Trees :  In  the  Ban- 
da  Iflands,  there  groweth  plenty  of  Nutmegs  :    In. 
Brazil  there  groweth^a  hard  fort  of  Wood,  which. 
we  calf  Brazil  Wo94":  In  Africa,  efpecially  in^iVi^- 
thidia,  there  grow  Grapes,  of  which  are  madeRai- 
fms  of  the  Sun  :    In,  the  Ifland  M^dagafcar,  and  in, 
ctfher  Places  of  India,    there  are  Trees  which  bear 
Tamarinds  :    In  Mount.  Lebanon  there  are. Cedars, 
and  whole  Wpods  of  them  in  Japap  •,  of  which  the-y 
make  Mafts  of  Ships.*    In  Spain,  France,  ax^d  Italy, ^ 
there  are  whole  Wpodsof  Olive  and  Myrtle  Treps, 
In  ^  Germ/iny  there  are^  Woqda  th^t  produce  Fir,^ 
Oak,  Al^er,  Be^ch,  Pine,  Juniper,    Maple,   Po- 
plar, Afixy  and  Elm. 

THE  moft  noted^Woods  are,  the  Hercynian 
Forefl,  which  formerly  overfpread  almoft  all 
Gernfajfy,  and  at  this  D^y  taketh  up  larg^e  Txa^ts^f 
Land  in  feveral  Countries,  and  under  feverai  Names. 

The 
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The  and^iif  CaUdonian  Wood  iti  Scofli^uf^  with  feve- 
ral  otKers  ih  other  Countries ;  efpecikJly  in  Mr- 
fvayj  where  there  grow  more  large  Tre^s  (hjit^  ft? 
any  ofhet*  Country,  arid  n-om  \^herice  all  Etcrope 
procures  Malts  for  thdr  Shippih^.  Lxtbudnia  \i 
ajfo  oVerf^had  with  Wo6as;'  ^d  F6refts  j  ^t^ 
whence  large  Taxes  are  raifed  for  the  J^ing  6f  Po- 
land. 

PRd POSITION  lil; 

THESE  are  of  two  forts,  fuch  whbfS  Soil  is^ 
barren  and  unfruitful,  properly  called  Defarts ;  and 
fuch  whofe  Ground  is  fertile  enough,  but  are  never- 
thelefs  faid  to  be  defart,  becaufe  they  are  unculti- 
yated  by  Men.  In  Mufcovy^  and  in  Places  near  the 
Cafpian  Sea^  along  the  Banks  of  the  IVolga ,  there 
are  large  Trads  of  fertile  and  fat  Meadow  Ground, 
which  lie  defart  and  uncultivated ;  in  the  former 
Place,  by  realbn  oi  it's  i'iciity,  and  the  Lazincls  ot 
the  Inhabitants  :  And  in  the  later,  by  the  Wars  of 
Tamerlane^  when  thefe  Countries  were  laid  wafte, 
and  depopulated,  But  fuch  as  thefe  are  impro- 
perly called  Defarts. 

THERE  are  four  kindis  of  Delirts  (properly 
fo  called)  viz.  fandy  Defarls^  m^r/hy  Defarts^  Jhny 
Defart Sy  and  heathy  Ddfarts  \  which  laft  produce 
Woods  and  Forefts  in  feveral  Places,  and  are 
more  ufeful  and  eafy  to  be  cultivated. 

I,  T  H  E  Defarts  of  Africa  are  almoft  all  fandy, 
and  there  is  not  any  part  of  the  Earth  fo  much 
over-run  with  Defarts,  Thofe  in  Lihya  furround 
all  Egypt '^  and  are  accounted  the  largeft  upon 
Earth. 
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2.  THE  Defarts  of  >fr j^itf,  are  fomeofthem 
fandy,  and  otners  ftony :  the  grcateft  is  vulgarly 
called  die  Sand-Sea. 

3.  THE  Defarts  about  die  Mountain  ImaUs. 
Tht fandy  Defart  of  [Xamo]  in  Mongul^  where  the 
rich  Kingdom  of  Catbaia  formerly  was  (tho*  falfly) 
fuppofed  to  be. 

4.  THE  Defarts  of  Cambodia. 

5.  THE  rocky  Defarts  of  iVwtfZ^wWtf. 

6.  T  H  E  Defarts  of  Norway^  Lapland^  Sweden^ 
and  Finland. 

7.  T  H  E  Defarts  of  Germany^  are  all  Heath  i 
hence  thofe  in  Lunenburg^  are  called  Lunenburg-^ 
Heatbj  &c. 


SECT. 
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SECT-    IV. 

Containing   HTDROGRAPHr,    which 
is  explained  injix  Chapters. 

CHAP.    XII. 

Of  the  Divifion  of  the  Ocean  hy  the  Interpofttion  of 
Lands. 

HA V I N  G  treated  of  the  Bivifion  of  the  Earthy 
and  it's  Parts^  in  the  foregoing  Chapters  ; 
Order  requires  that  we  alfo  confider  the  Situation 
and  Divifion  of  the  fVATERS^  which  make 
the  other  Part  of  the  Terraqueous  Globe ,  and 
explain  fuch  of  their  Properties  as  belong  to  Geo^ 
graph's. 

I N  the  fecond  Propofition  of  Chapter  vii.  wc 
divided  the  Waters  into  four  Species,  viz.  i.  The 
Ocean  and  Seas.  2.  Rivers  and  frefh  Water.  3. 
Lakes  and  Marihes.  4.  Mineral  Waters.  In  this 
Chapter  we  Ihall  Difcourfe  of  the  Divifion  of  the 
Ocean. 

PROPOSITION  I. 

The  Ocean^  in  a  continued  Extent ^  encompajfeth  the 
whole  Earthy  and  all  it* i  Parts^  nor  is  it's  Superficies 
any  where  interrupted  ^  or  altogether  broken  by  the 
inter pofed Earth  ;  only  a  larger  TraEt  ofSea^  or  a 
wider  Communication  is  in  fome  Places  wanting. 

THE  Truth  of  this  Propofition  cannot  be 
proved  but  by  Experience,  which  is  chiefly  gained 
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by  failing  round  the  Earth,  which  hath  been  often 
attempted  and  happily  accompli^ed  •,  firft  by  the 
Spaniards  luider  Gapt.  Magellan^  who  fir^  difcove- 
uaih^  Streight^,  called  by  his  Name  *,  then  by  the 
Engli/h^  viz.  by  Sir  Francis  Drake j  Sir  Thomas  Ca^ 
vendijhj  andotlj^ersj  after  by  the  J3«/ci>,  &c. 

THE  Ahtients  never  doubted  that  the  O- 
c^  yras  tjhus  contii^ued  ;  for  they  fuppofed  thp 
old  WoHd  to  l?e  raifed  above  tl^e  Waters,  and 
every  where  furrounded  thereby  (and  fonie  of  them 
thouglit  it  floated).  But  when  America  was  dif- 
covered  (which  is  extended  in  a  long  Trad  from 
Norfh  to  South,  and  feeips  %o  hinder  the  Conti- 
nuation of  the  Ocean )  and  alfo  the  Arftic  and 
Antardic  Continent,  then  they  began  to  think  Ck 
therwife-,  for  they  imagined,  that -^/w^nV^i  was  join- 
e<l  to  fome  -  Part  of  the  South  Continent  ( which 
'Was  not  unlikely )  in  like  Manner  as  moft  of  our 
modern  Geographers,  fuppofe  that  l^ortb  America 
is  joined  to  Groisnland.  If  both  thefe  Conjedhires 
iad  been  true,  thei\  indeed  the  Ocean  had  not  en- 
toniipaflcd  the  whole  Earth.  But  Magellan  removed 
all  Doubts  and  Scruples  about  it,  by  difcoyering,  ia 
the  Year  1520,'  thcStreights  between -r^<?nVa  and 
the  South  Continent,  which  join  the  Atlantic  to  the 
Pacific  Ocean.  What  therefore  the  Antients  hap- 
peheci  to  ftumble  upon,  by  a  wrong  way  of  ar^ 
guing,  we  have  found  out  to  be  a  real  Truth  by 
Experience.  The  fame  may  be  faid  about  Africa  ; 
for  the  Antients,  without  any  Hefitation,  fuppofed 
it  tQ  be  bounded  to  th?  Southward  by  the  Qpeajp, 
and  not  to  be.  extendec^  fp  far  beyond  th<q  Equa- 
tpr,  ;ls  it^re^lfy  is  \  but  when  the  Portuguefe  had  faiU 
cd  ikiohg  the  weftern  Coaft  of  Africa^  and  found 
\  to  be  e^tendecj  ^  great: way  beyond  the  Equator, 
it  was'queftibried  whether  Africa  could  \k  failed 
tpund  (ij^  fg.i;  a^.tp  afford  a  Paflage  to  India  )^ 
t^f ,  x^,  whether  Africa  was'  extended  Southward  or 
r  .  "^  -'  '^  *'  .  -       ^  -  -  ^  enconi- 
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encompafifed  by  the  Ocean.  But  diis  Doubt  ^as 
alfo  temoved  by  Vafio  iH  Gramma  •,  who,  in  the 
Year  1497,  firft  failed  round  die  mod  foutherit 
Promontory  of  jifricj  called,  The  Cape  of  Good- 
Hope  ;  which  Name  it  had  received  frbm  John  II, 
King  of  Portugal^  in  the  Y^r  1494,  when  Bar^ 
thel  Diaz  f  who  firft  returned  from  it,  tho*  he  did 
not  double  the  Cape  for  want  of  Provifion,  atnd 
by  Reafon  of  tempeftuous  Wfeather )  had  gi^en 
him  a  large  Account  of  the  ftormy  troubled  Sea 
about  this  Promontory. 

PROPOSITION  II 

The  Oceatty  taken  altogether ^  is  formed  hy  the  Land 
itUofeveral  Pdi^tiohs^  of  which  there  are  three  Spe- 
ciiSj  viz.  I.  Oceans y  or  great  Seas.  2.  Bays  or 
Culpbs.    J.  Streigbts. 

1.  THE  Word  Ocean  is  taken  in  a  double 
Senfe,  fonietimes  for  that  general  Golleftion  of  Wa- 
ters which  furround  the  whole  Earth ;  and  very  of- 
ten for  a  Part  of  that  CoUedlion,  which  is  joined 
on  both  fides  to  oflier  Parts  by  brpad  Trafts, 
Thus  we  fay,  Tht  Atlantic  Ocean j  The  Oermak 
()ceanj  T^he  Etbwpic  Ocean^  and  Indian  Oceah.  We 
Ihall  here  ufe  the  Word  Ocean  fometimes  in  thi 
later  Senfe  according  to  Cuftom,  inftead  of  Sea; 
which  alfo  is  a  Pafit  of  tht  whole  Ocean,  bec^ufc 
the  Word  Sea  is  often  ulcd  in  a  fomewhat  dif- 
ferent Sa^fe,  as  will  be  fliewed  by, and  by. 

2.  A  BAY,  or  Gulph,  israPa'rtoftheOceafi 
which-  flows  between  twa  Shores,  and  is  evefy  where 
environed  with  Land,  except  wliere  it  comthunf- 
catesf  witih  other  Bays,  or  the  riiaih  Ocean.  It  h 
rery  often  cal'lfcd'a  Sea. 

A  StR EIGHT  k  a  narrow  Pal&ge,  ej. 
their  joining  a  Gulph  to  the-  Neighbouring  Ocearf, 
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or  one  Part  of  the  Sea  or  Ocean  to  another.  Thcfe 
Differences  are.  found  in  the  Ocean,  as  will  appear 
from  what  tollows. 

PROPOSITION  III. 

The  main  Ocean  is  divided  into  four  large  and  parti^ 
cular  Parts^  which  arealfo  each  of  them  called  Oce-- 
ans^  and  anfwer  to  the  four  Continents^  or  great 
Iflands  of  the  Earth.     'Thefe  are^ 

1.  T  H  E  Atlantic  Ocean,  which  is  placed  be- 
tween the  weftern  Shore  of  the  old  World,  and  the 
eaftern  Shord  of  the  new  World.  It  is  alfo  called 
the  weftern  Ocean,  becaufe  it  lieth  to  the  weftward 
of  Europe.  It  is  beft  divided  into  two  Parts,  by 
the  Equator  ;  whereof  the  one  is  contiguous  to  the 
Hyperborean  Ocean,  the  other  to  the  Icy  or  South 
Sea. 

2.  THE  Pacific  Octzviy  or  great  South  Sea, 
which  is  placed  between  the  weftern  Shore  of  Ame- 
rica and  Afia^  and  is  extended  to  China^  and  the 
Philippine  Iflands. 

3.  THE  Hyperborean^  or  northern  Ocean,  a- 
bout  the  Arilic  Continent. 

4.  THE  fouthern  Ocean ,  about  the  South 
Continent,  of  which  the  Indian  Ocean  is  a  Part. 

OTHER  Geographers  divide  the  niain  Ocean 
'  into  four  Parts,  after  this  Manner :  They  make 
the  Atlantic  one  Part,  but  do  not  extend  it  beyond 
the  Equator,  where  they  begin  the  Ethiopic :  They 
alfo  reckon  with  us  th^  Pacific^  and  add  thereto 
the  Indian  ;  but  we ,  in  our  Divifion,  have  more 
regard  to  the  four  great  Continents.  Some  make 
l)Ut  three  Parts,  viz.  the  Atlantic^'  Pacific j  and  in- 
dian ;  but  then  they  extend  the  Atlantic  further. 
Let  every  one  ufe  what  Divifion  he  likes  beft,  it  is 
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no  great  matter  which ;    for  thefc  arc  not  made  by 
Nature,  but  contrived  by  the  Fancy. 

PROPOSITION    IV. 

Som^  Parts  of  the  Ocean  hrraw  a  Name  from  the 
Countries  wbkb  they  bound. 

THUS  we  lay  the  German  Ocean,  the  Brhi/b 
Sea,  the  Indian  Ocean,  the  Gulph  of  Venice^  &c« 

PROPOSITION    V. 

Some  Bays  are  oUongj  others  broad ;  fome  primary^ 
and  others  fecondary  \  the  former  flow  out  of  the 
Ocean  J  the  latter  out  of  fome  other  Bay  :  and  fucb 
may  be  called  Arms  or  Bramhes.    The  oblong  are^ 

I.  THE  Mediterranean  Stsiy  which  breaks  out 
from  the  Ocean,  between  Spain  and  Barbary ;  and 
runs  a  long  fpace  between  Europe  and  Africa^  cvca 
as  far  as  Syria j  Afia-minor  and  Tbrada.  The  entrance 
is  called  by  way  of  Eminence  the  Streights.  Hence 
to  fail  up  the  Streights,  is  to  vifit  by  Sea,  Italy  Greece^ 
Syria^  Sicily  j  Venice^  and  the  reft  of  the  Countries 
that  lie  upon  the  Coaft  of  this  Bay« 

T  H  E  R  E  are  feveral  fecondary  BaySj  or  Arms^ 
which  proceed  from  it,  viz.  the  Adriatic^  Sea,  or 
Gvlph  of  Fenlcej  the  Archipelago^  &c. 

IT  may  be  reafonably  enquired,  whether  the 
Euxine  Sea  be  a  Part  of  this  Bay.  Of  which  fee 
Chap.  XV. 

THE  Mediterranean  haith  divers  Names  from 
the  feveral  Coafts  it  reaches ;  on  the  North  it  hath 
Spain^  France^  Italy^  Sicily^  Sclavonia^  Greece^  Can- 
ma^  Romania^  Afta-minor  \  on  the  South  it  hath 
Morocco^  Fez^  Tunis^  Tripoli^  Egypt.  From  whence 
ft  is  called  the  Gulph  of  Lyons ^  the  Tufcan  Sea,  the 

Ionian 
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hnian  Sca^  the  Levant^  &c.  It  is  extended  from  W^eft 
to  Eaft,  and  receives  into  it  many  Rivers. 

2.  T  H  E  Baltic  (or  Eaft  Sea,  improperly  fo  cal- 
led)  breaketh  out  from  die  Oc^  between  Zeeland 
zna  Gotland^  part  of  the  Continent  of  ^w^J^^,  and 
alfo  between  Zeekmd  and  Jutland^  from  when<:e  it 
.flows  a  long  way  to  the  Soutii-Eaft,  and  afterwards 
winding  to  the  northward,  it  reaches  a  prodigious 
length  tetween  the  Provinces  of  MecklenburgyPdme- 
raniay  Courlandy  zndUv^niaj  on^  the  Eaft-,  and  on 
the  Weft,  Sweden  and  Lapland.  It  fends  out  two 
Arms,  viz.  the  BotbnicBsiyj  and  the  Gulphof  Fi«- 
land ;  to  which  may  be  added  the  IJvonian  Sea,  or 
Gulph  of  Riga.    It  received!  feveral  gf^t  Rivfers.  • 

3.  T  H  E  AraUan  Gulph, or  RedSea^  flo\^eth out 
of  the  Indian  Ocean  between  Adenj  a  Town  m  Jra^ 
Ua,  and  Cape  Mupdon  in  jifiicaj  having  yfrica  on 
the  Weft,  and  Jrabia  on  the  Eaft.  It  runs  to  the 
Eaftward  as  far  as  the  Ifthttiua  of  jifriea^  to  the 
Town  cfStuZy  where  there  is  a  Harbour  for  the 
Tutkijb  Fleet,  and  receivefhortly  a  few  fnHall  Rivers, 
but  not  one  out  of  Ulrica.  It  is  extended  from  th^ 
SoutbEaft  to  the  North- W?ft. 

4.  THEP^/^Gdph  [orGulphof^^y&Tif] 
floweth  out  of  die  J^dlan  OceaiH  n^ar  the  Ifland  6f 
OrmuSy  from  the  South-Eaft  to  the  North  -Weft, 
between  Perfta  on  die  Eaft,  ^nd  Arabia  m  the  Weft, 
a»faf  asdieancientC£^4W^^  where  it  receivcththe 
Euphrates  2Lnd^gfky  joined  a  little  before*  in  one 
CllancI  V  btit  few  Riverif  of  note  befides.        ^\ 

5.  THE  Gulpkof  Ca/^^r^,.dr  Red-Sea-  runs 
from  South  to  North,  between  die  Weft  of  Jfe&x** 
m  Amrieazxid: Ca^f^nUf  amd  ends  ^tTatrnttac^  an 
unknown  Part  <rf  Antefka.  Modern  J^ifcoverers 
will  have  C^ /^riritf^to  be  an  Ifland ;  and  this  not  to 
bc^  Gulph  or  Bayy  bue  a  Streight  or  Sea  (<?). 
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6.  T  H  E  Gulph  oi  Nankin  £or  Gang]  runs  nordi- 
^ards,  oetween  Corea  and  Cbina^  towards  Tartarj^ 
where  fome  place  Tenduc^  in  the  JCingdom  of  Ci- 
/£^/tf :  others  will  have  Cona  to  be  w  Ifland>  it 
ircpejyeth  but  a  few  Rivers, 

T  O  thefe  may  be  added  &yeral  lefler  Bays,  fuck 
jas  the  Gulph  Camb^ya^  S^c.   Only  the  two  firfl:  of-^ 
thefe,  viz.  The  MedUerraman^d  the  Baltk^s^ffcf^ 
focondary  Bays. 

PROPOSITION   VL 

The  broad  and  open  Bay sar^feven  in  Number^  vlz« 

1.  THE  GulphorSeaof  A&xir^,  which  flows 
out  of  the  Atlantic  Ocean  ftx)m  Eaft  to  Weft,  be- 
tween North  ^d  South  JmericOy  where  it  is  Hop- 
ped by  the  long  Ifthmus  that  joins  thefe  two  Conti- 
nents, and  feparates  the  Atlantic  from  the  Pac^ 
Ocf^.  tt  receiveth  a  great  many  Rivers  and  for 
Multitude  of  Iflands  may  compare  witn  the  ArcU^ 
pelago. 

2.  THE  Gulph  of  fl^«|i/,  orGanMs^  ftrikes 
out  from  th^  Indian  Ocean,  towards  the  North,  be- 
tween India  ajid  the  Peninfiila  of  Malacca  ;  it  ib 
bounded  by  Oriaa^  Bengal^  PegUj  &c.  Kingdoms 
of  India^  and  receives,  befides  die  Ganges^  a  ^eac 
many  &mous  Rivers. 

3*  THE  Qay  of  Siaptj  between  CamUMazsadi 
Malofca^  is  extended  Yiorthward  to  the  Kingdotfi 
of  Siam. 

4,  THE  Wbite-ScA^  or  iJ«^^iii  Gulph,  flow, 
jfron^  the  Northern.  Ocean  towards  the  South,  be^ 
tween  L^pUpd^  and  the  remote  Shores  of  Ruffia.  It 
ftretch^h  oqt  an  Arm  towards  Laplandj  and  mdedi 
at  Archangel  in  Mufcovy  ;  which  is  a  Mart  much 
freqi^^ted  by  the  Engli/b  and  Dutcb.  It  receives 
ieveral  Meat  Rivera.  . 

5.  THE 
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-  5.  T  H  E  Lanttbidal  Sea,  is  a  Bay  betwe^i  \Ne%o 
IioUani\  and  tJew  Guinea  ;  two  Peninfula^s  of  the 
South  Continent.  It  is  extended  Southward,  and 
terminated  at  Carpentaria. 

6.  THERE  is  another  Gulpha  little  to  the 
wcftward  of  the  laft,  between  [Nwjt^s  Land]  and 
Van  Diemeti^s  Land  (two  Sea  Captains,  by  whom 
thcfe  Parts  were  difcoveredj. 

7.  HUDSON'S  Bay  is  bounded  by  New  Britain^ 
New  France^  New  Denmark^  &c,  and  runneth  out  of 
the  Northern  Oc^an.  To  which  may  be  added, 
Baffin's  Bay^  tlie  Bay  of  Bifcay^  &c. 

P  ROPOSITION  VIL 

Streigbh  either  join  the  Ocean  to  the  Ocean  ^   or  the 
Ocean  to  a  Bayy  or  one  Bay  to  another. 

O  F  Streights  we  reckon  fifteen,  viz. 

!•  T  H  E  Streights  of  Magellan j  tho*  they  may 
yield  to  others  for  Antiquity,  are  neverthelefs,  ac- 
counted very  famous  for  their  exceeding  long  Reach, 
.thro*  which  there  is  a  free  Paffage  from»the  Atlan^ 
tic  to  the  Pacific  Ocean.  The  Streight  is  in  Length, 
from  Eaft  to  Weft  one  Hundred  and  ten  Leagues ; 
but  the  Breadth, is  various,  in  fome  Places  two 
Leagues,  one  League,  and  in  fome  Places  but  a 
quarter  of  a  League.  Magellan  firft  difcovered  it, 
and  failed  thro'  it  in  the  Year  1520.  Tho*  it  is  re- 
.ported,  that  VafiusNunmus  oiValboa^  hzA  before 
(viz.  in  the  Year  15 13)  taken  notice  of  it  when 
he  failed  that  Way,  to  make  Difcoveries  to  the 
Southward.  It  lieth  in  52  degr.  30  min.  South  La- 
titude, between  Patagon^  z  Part  of  South  America 
on  the  Nori;h,  and  the  Ifliands  of  Terra  del  Fuego  on 
the  South. 

,     2.   A  little  further,  to  the  fouthward,  are  the 
Streights  of  La  Moire ^  which  are  much  Ihorter  than 

thofe 
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thole  of  Magellan.  They  have  a  Part  of  the  South 
Continent  on  tiie  Eaft,  and  the  Iflands  of  Tefra  del 
Fuego  on  the  Weft,  A  Paflage  is  more  expedki- 
oully  made  diro*  thefe  into  the  great  South-Sea, 
Aan  the  other.  They  lie  in  54  degr.  30  tfdn.  South 
Latitude. 

3.  T  H  E  Streights  of  Manila^  between  Lueoma 
and  Mindanao  J  and  others  of  the  Philippine  Iflands, 
are  faid  to  be  one  hundred  Leagues  in  Length,  and 
arc  a  very  dangerous  Pai£^  to  Ships,  by  reafon 
of  dreadful  Quick-lands  in  feveral  Places.  They 
are  extended  from  Eaft  to  Weft,  and  join,  in  parr, 
the  Pacific  to  the  Indian  Ocean,  which  are  alfo  not 
j&r  from  thence,  joined  by  broader  Streights  in  ma- 
ny Places. 

-  4.  T  H  E  R  E  are  feveral  other  Streights  among 
the  Indian  Ifles,  and  between  them  and  the  Conti- 
nent ;  as  between  Ceylon  and  India ;  between  Suma^ 
tra  and  Malacca  •,  between  Suntatra  and  Java^  &c. 

5.  THE  Streights  oi  Waygats\  thvo^  whidi 
tho-e  is  fuppofcd  to, be  a  Paflage  from  the  Ruffian 
or  North  Sea,  into  the  Tartarian  Ocean  ;  but  it  is 
fo  ihut  up  with  Ice,  that  it  never  could  be  failed 
thro*  by  the  Europeans  {h).  It  lies  between  Samoie* 
daaj^dNovaZembla. 

6.  THE  Icy  Sea,  between  Nova  Zembla  and 
Spitzkergen^  or  New  Greenland. 

7.  DJ  VIS'S  Streights,  between  North  America 
and  Greenland^  have  not  been  ye|:  lailed  thro  •,  ther&*  > 
fore  we  are  in  a  doybt,  whether  it  be  a  Streight  or  ; 
a  narrow  Sea. 

8.  FORBISHER's  Streights,  which  afford  a  ; 
Paffage  from  the  Atlantic  Ocean  into  Hudfotfs  Bay. 

9.  T  H  E  Streights  of  Aman^  between  North 
America  and  Tartary  in  AJiaj  through  which  there 
is  faid  to  be  a  Paflage  between  the  Tartarian  Ocean, 

(i)  S<^i«^/#(^;  Chap.  via. 
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and  dbe  PacificSeski   hxA  this  is  as  yet  unfetdei 
Tliey  who  have  Med  in  that  Fart  of  the  Pmifk 
Ocean  pretend   ta  be   certain^   diat   there   are 
Sereights^  or  Sea,  both  betweto  Jkiericaznd  taf-^ 
tary^  and  alfo  between  America  and  Greenland^  by 
leafon  that  for  feven  hundred  Leagues  from  J^pM^ 
towards  North  America^  the  Currcnfe  fet  ftiridn^y 
from  the  Nordi  North- Weft,  tho*  the  Wind  b6  ^hc-\ 
riable»  and  blow  from  other  Points  of  the  Compalfs  : 
but  when  they  are  come  within  one  hundred  Leagues' 
ofNewSpahty  thefc  Currents  ceafe,  and  odicrsfl6\r 
tq  the  Northward,  as  if  it  were  to  fome  broad  Sea: 
€Hi  the  North  of  New  Spain.    Alfo.  in  thefe  feVoi 
bundred  Leagues  failing.  Whales  arc  daily  foiinv 
and  other  forts  of  Fifli,  that  arc  known  toddi^ 
in^Streights  and' narrow  Seas,   which  it  isproha- 
bfe,  come  from  the  Screights  of  Aman^  to  thabEartu 
of  theP^rt}fr  Ocean  >,    bccaufe  they  are  not  foimd 
rffonAcrc  (c)^    However,  feveral  <rf  our  modem 
Gcc^paphers  take  no  notice  of  thefe  Strcights,  but 
place  a  vaft  unknown  Ocean,    between  *Tartdrj  qA  > 
C^ea  and  America. 

lo.  THE  StreightS'rf  Gibrabur^  thro'  wHth^ 
xS^\  Atlantic  Ocean  gufheth  moi!tv^  Mediterridrhmi^^ 
Sea.     They  lie  between  Spain  bM  Africa^    and^^e' 
about  two  Leagues  over  at  the  ftraitteft'PIacd,  birt 
much  longer.     The  Ancients  Believed  dmt  tfaete'^ 

(r]j  It  is  ccrtaiH  the  Sea  oT  Whale  pafTed   from   Spttsietg 

CSnit-aaiS  Jhpant-  is  aftilg^^ed^  thrb*"  the*  beaitftV  Mm  o^  the ' 

totht^artaf^t^O^in^  ahdWo  Sea,  *raihef  thSivthro*  the'mQip^' 

to  the  Sea  oi  Greenland i  be-  remote.     But  be.  it hbir irr witt»  f 

ca^ff  ttert  iqiQC  Hdland^i^^i-  we  may  t*?i*F*  ^/<^y  l^clu^e, 

firJh,'  (who  were  ihif)wre(^kM  that  the  Sea  which  lies  beyJ^d 

«poB  C^rlf^;    a   rthiiriUIi'of  Jhpan^ti'A  Spitfher^y  is  paflS- 

CWaaJ'thatt  lh6]f:fi*v  tK^i6  a  bl^;   aod  thro'  more  pcrh^s 

WbaJei  uponwhofirBack^tuck'^  tkan'^  one-Arm^of  CijamJ,  bj^-^ 

ai   tfarpon   Iron   of"  Gakony^  which  they  coHimunicate/   See 

wKfcK'  n6t    being  qucftibned  Jtfote  (a}(^i^'.v\\\.9XidiPl?ilofS 

by  any,   it   is   moft  probable  Tranja^,si\>Tidgedby  Lotothr^* 

to  be  cODJe£lured>    that   this  VoI.iii.{^age6x2. 

were 
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were  no  fuch  in  the  firft  Ages  of  the  World,  but 
thftC  they  wei:e  made  by  the  brewing  in  of  the  Sea 
upo^  the  Land* 

11.  THE  Strei^its  o(  Denmark  [or  the  Sound} 
l^e  between  Zjeeland  and  Scbonen^  thro*  which  the 
Atlantic^  in  part,  flows  into  the  Baltic ^  where  they 
are  ftraiteft.  They  are  about  half  a  German  Mile 
over.  Near  to  this^  there  are  two  odier  fmall 
Streights,  the  one  between  Zeeland  and  Funen^  and 
the  other  called  the  Belt^  between  Funen  and  Jut^ 
land, 

12.  T  H  E  Streights  of  Babelmandelj  at  the 
Mouth  of  the  Arabian  Gulph,  near  the  Sea-Port 
Aden^  thro*  which  there  is  a  PalT^e  out  of  the 
Indian  Ocean  into  the  Red-Sea. 

13.  THE  Streights  [oiOrmus]  at  the  Mouth 
of  the  Perjian  Qulph,  are  not  properly  fo  called^ 
becaufe  they  are  but  little  narrower  than  the  Gulph 
itfelf. 

14.  THE  Hellefpontj  a  Streight  famous  among, 
the  Grecians^  thro*  which  there  is  a  Paflage  from 
the  Archipelago  to  the  Propontis  •,  near  to  this  there 
is  another  narrow  Sea,  called*  the  Tbracian  Bofpbo* 
ruSj  which  joins  Prapontis  to  the  Euxim  Sea. 

i5i  T  H  E  Faroy  or  Streights,  of  Mejftna^  be- 
tween Ital'j  and  Sicily. 

MANY  have  been  of  Opinion,  that  there  were 
Streights  fomewhere  northward  of /^ifrgiw^^  whicii 
is  in  40  degr.  North  Latitude,  whereby,  the  Athmic. 
isjoified  to  the  P^c/jSr  Ocean,  and  thro*  which  thfiy^ 
might  find  a  free  and  open  PalTage  to  Ci&iM)  aad' 
the  Philippine  Iflands :  but  this,  in  the  Year  1^09,, 
was  in  vain  attempted  thro*  //fi^»?s  Streights* 

T  HXJ  S  have  we  explainwdandrpointed  out  the 
Eart$  pf  the  Ocean, .  difl:inguiii:^edt)y  the  Situation  oft 
the  Land,  ia  like  manner  as  in  Ghs^ertviii.  we^de^-- 
fcribed  the  different  Plans  .of  Councriefi^  o^cafioaedi 
by  the  breakdng  in  of  the  Ocean.    That  the  Geo^- 

graphcr 
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gj^phcr  may  keep  all  thefc  in  his  Memory,  it  will 
not  be  unferviccablc  to  him  to  trace  out  the  Peri- 
meter of  the  Sea  Coaft^  and  to  take  a  tranfient 
Vicfw  of  the  Shores  and  Bounds  of  each  Country, 
and  alfo  how  they  are  (itu?ited,  and  joined  one  to 
another. 

PROPOSItlON   VIII. 

[?V  trace  out  the  Sea  CoaftSy  that  environ  the  four 
garters  of  the  Earthy  viz.  The  old  and  nev^  World^ 
and  the  North  and  South  Continent. 1 

i.  THE  old  World,  (comprehending  Europe^ 
Aficty  and  Africa^)  is  extended  northward  to  the 
Streights  of  fFaygats^  adjoining  to  Samoieda ;  up- 
on the  Weft  of  which  is  the  Kingdom  of  Mufco^ 
vjy  where  the  White  Sea  is  received  into  a  large 
Bay  from  the  North  ;  on  the  further  Side  of  which' 
is  Laplandy  and  next  to  that,  on  the  Weft,  Norway  ^ 
whofe  Shore  runs  North  and  South ;  then  winding 
to  the  Eaft^  we  came  to  the  Shore  of  Gotland  and 
Scboneny  where  there  is  a  Gulph  that  receiveth  the 
BaUic  Sea,  which  is  bounded  by  Swedeny  Finlandy 
Lhoniay  Prujftay  Courlandy  Pomeraniay  Mecklenhurgy 
Holfteiny  and  Jutland-^  then  turning  fouthwardon' 
the  further  Side  of  Jutland  and  Holfteiny  we  find^ 
the  Shores  of  fFeJlpbatiay  Hollandy  FlanderSy  Francey 
and  Spain -y  where  there  is  another  Inlet  that  re- 
ceives into  a  vaft  Bay  the  Mediterranean  Sea,'  which 
is  hemmed  in  by  Spainy  Francey  Italyy  Sclavoniay 
GreecCy  Romaniay  Afia  minor y  Egypty  Barbaryy  and 
MoroccOy  over-againft  the  Spanifi  Shore  \  then  we 
turn  along  the  Weftem  Shore  oi  Africay  to  Cape 
Verd ;  and  from  thence  the  Shore  bends  eaftward 
along  Guinea,  and  fbuthward  by  Congo  and  Angola,^ 
to  the  Cape  of  Good  Hope ;  where  it  is  again  reflc-». 
fte4  northward,  and  gives  Bounds  to  Sofala^  Zam^ 

guebar^ 
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gufbafy  and  [Aman]\  here  the  Arabian  Gulphj  or 
RedrSen^  is  ^jStended  te  EgtjpP^  which  is  joined  to 
the  Arabian  Shore,  and  to  the  Shores  of  the  PierJInn 
Gulph :  upon  the  Eaft  of  thefe,  are  the  Shores  of 
Perjia^  Cainbaya^  Jndoftan^  Malacca  in  India^  Bengal, 
Cambodia,  China,  ^artar'j  at  Corea,  to  the  Streights 
of  Uries  5  where  follow  the  unknown  Coaft  ot  Nor* 
thern  Tariary,  and  the  Samoieds,  which  is  [very  like- 
ly] joined  to  the  Streights  of  IVaygats,  where  we 
began. 

-  2.  AMERICA  k  thus  enccmpafled  by  the' 
Ocean.  On  the  North  at  the  Streights  of  Davis^ 
there  is  Hudjbn^s  Bay,  from  whence  follow  in  order 
to  the  fouthward  the  Shores  of  New-Britain,  New- 
England,  New-France,  Virginia,  Florida,  Mexico, 
and  NeW'Spdin,  on  the  Ifthmus  ;  then  New-Cafile, 
Guinea,  Braftl,  and  Patagon^  at  the  Streights  of 
Magellan^  where  the  Shore  from  running  fouthward 
begins  to  turn  towards  the  Weft;  thence  from' 
South  to  North  are  extended  the  Shores  of  Chili, 
Peru,  New-Spain  and  New- Mexico,  which  is  bound- 
ed by  the  Gulph  of  California  \  [where  follow  the  un- 
known Shores  of  Mozembec,  &c.  (bounded  perhaps 
by  the  Streights  of  Anian)  which  may  be  contiguous 
(for  any  thing  that  we  know)  to  thole  of  David's 
Streights.] 

3.  T  H  E  Ar^ic  Continent  is  extended  to  Da^ 
vis^s  Streights,  and  from  thence  begin  the  Shores 
of  Greenland^  which  run  a  little  to  the  South,  and 
then  return  northward  to  Spitjberg,  where  they  are 
called  the  Shores  of  New-Greenland:  thefe  are 
flretched  but  over  againft  Nova  Zembla,  and  the 
North  of  "itarlary  •,  from  whence  the  reft  of  the 
Shore  to  Davis^s  Streights  is  unknown. 

4.  THE  South  Continent  .ftretches  to  the 
Streights ^of  La  Maire,  whence  the  Shore  is*  per- 
haps continued  to  New-Holland,  where  the  Lanl- 
cbidol'Sca,  is  received  into  a  Gulph,  on  the  other 

VQL.     I.  N  Side 
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Side  whereof  is  Nnv  Guuua^  which  [very  {u^oba^ 
blv]  is  contiguous  to  the  Shore$  at  theStreights 
ot  La  Moire. 

L  E  T  us  now  trace  out  the  Perimeter  of  the 
Ocean.  Between  DavU*s  Streights,  and  Nwa 
Zembla  there  is  the  northern  Ocean,  and  Icy  Sea^ 
or  Sea  of  Greenland  i  which  is  continued  ull  be- 
tween Europe  and  America^  where  it  is  called  the 
German  Ocean,  the  Britifh  Ocean,  the  French  and 
Spanijh  Ocean,  and,  in  the  whole,  the  Atlantic 
Ocean  •,  (and  maketh  three  Bays,  "Oiz.  the  Mediter^ 
rflneany  the  Baltky  and  the  Mexican  Gulph)  which, 
when  it  comes  between  the  Coafts  of  jifrka  and 
Brafily  is  called  the  Ethiopian  Sea  on  the  one 
tiand,  and  on  the  other  the  Sea  of  Magellan  :■  fur- 
ther to  the  Eaft,  between  J^rica  and  the  South  Con- 
tinent, is  the  fouthern  Ocean,  and  between  Jfia 
and  the  lame  Continent  the  [eaftern  or]  Indian 
Ocean ;  alfo  between  AJia  and  South  America  is 
tjie  Pacific  Ocean  [or  great  South  Sea]  which  is 
extended  northward  to  the  Streights  of  fVajgats 
and  Anian^  and  fouthward  to  the  Streights  of 
Magellan  [and  La  Maire]  by  which  it  is  joined  to 
Ae  Atlantic.  ^  It  goes  under  feveral  Names  along 
-the  Coaft  of  America^  as  the  Sea  of  Cbili^  Perit„ 
Mexico^  California^  &c. 


The  Terraqueous  Globe  is  divided  into  Land 
and  Water.  Again  Water  is  divided  into 
the  main  Ocean,  Lakes,  Morafles,  and  Ri- 
vers. The  main  Ocean  is  formed  by  the 
Earth  into  three  forts  of  Portions. 

I.  The  Ocean,  wbofe  prime  Parts  are  four. 

u  the 
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I.  Tl>e  Jthnt^c  [or 
weftern  OceaA]  with 

,  the  EibtQfic  Sea,  be- 
tween Europe  and  A-  C  The  Britannic  Ocean, 

and  Amerira  on  the  o-  C  The  Spanifi)  Ocean,  6f  a 
ther.    It  ohtains  vari- 
ous Names  from  the 
Flaccs  it  watererh, 'piz- 

2.  TttE  Pacific  Ocean,  or  great  Soufh  Se^, 
-between  tiie-  forthiift  Parts  of  Afia  and  the  /«* 
£an  Iflands,  on  the  one  hand  j  and  the  weftem 
Shpr^  pf  America  on  the  other. 

3.  THE  northern  Ocean,  ^bout  the  ArBic 
Continent,  fometimes  called  the  Icy  Sea,  tarta-* 
rian  Ocean,  fcfr. 

4.  THE  fouthern  Ocean,  about  the  Ant ar ale 
Continent,  a  Part  pf  which  .i3  the  Indian  Ocean. 

2.  Bap  er  Gulpbs. 
~      •  f  {ThtTyrrbene. 

1.  The    M^diierraneatQlK     Sea. 
Sea  between  EuropeCl}T\\t    Ionian 
and  /^rica  as  &r  s^s^^S     Sea. 
Afta  mmr J:ZjTht  Levani, 

/^./^otnr  C  The  Gulph  of  Veniccy 
i^<^^  y^ht  Archipelago, 
Bays    are^Ybe  Eu^ine  S^z,  ^c. 

2.  The  Bahic  S^  with  it's  fecpndary  Bays, 
wz.  the  Bothnic  Bay,  the  Gulph  cH  Finland^ 
th^  Livonian  Se^,  (^c. 

J.  The  Arabian  Gulph,  pi:  Red-Sea,  betw,?en 
Africa  and  Ar^lna. 

4.  The  Perfian  Gu^h,  or  Gulph  pf  i5^//&r4, 
between  Arabia  and  P^r/Iiz. 

5.  The  Sea  oi  California^  between  California 
And  New^Mexifo. 

6.  The  Gulph  of  Nankbi,  between -Cc?^w?4  and 
ai»^.  N2  ^hefe 


■-I 


c 
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'  I.  The  Gulph  of  Mexico y  between  North 
^ufid  Soutii  America. 

2.  The  Gvl^h^of  Bengaly  between  Indoftan 
and  Malacca. 

3.  The  Bay  [oi  Siam'l  between  Malacca 
and  Cambodia. 

4.  The  White  Sea,  between  Lapland  and 

5..  The  Lantcbidol  Sea,    between  New-Hol- 
land  znd  New-Guinea. 

6.  The  Gulph  between  Nuyi*s  Land,  and 
^^»  Diemen*s  Land. 

7.  Hudfon*s  Bay;  between  New-France  and 
Nrdo-Denmark. 

3..  Strcigbts. 

I.  T  H  E  Straights  of  Magellan^  which  join  the 
Atlantic  to  the  Ptf^i/?r  Ocean.  Thefe  are  longer 
than  any  of  the  reft. 

?,  THE  Streights  of  La  Maire  near  thofe  of 
Magellan^  and  of  the  fame  ufe. 

3.  THE  fuppofed  Streights  of  Jnian,  which 
join  the  Pacifc  to  the  Tartarian  Ocean. 

4.  DAVIS^s  Streights  which  join  [Baffin^s 
Bay]  to  the  Atlantic^  near  which  arc  Forbijhers*^ 
Streights. 

5.  THE  Streights  of  ^^zygtf/j,^  which  join  the 
Icy  Sea,  perhaps,  to  the  Tartarian  Ocean,  if  the 
Ice  do  not  interpofe. 

6.  T  H  E  Streights  of  Gi^r^//^,  which  join  the 
Atlantic  to  the  Mediterranean  Sea. 

7.  T  H  E  Streights.  of  Denmarkj  or  the  Sound, 
join  the  Atlantic  to  die  Baltic. 

8.  T  H  E  Strdghts  of  Babelmandel^  at  the  mouth 
of  tlie  Arabian  Gulph. 

9.  THE  Streights  of  Or;wi/^,  at  the  mouth  of 
the  Perfian  Gulph. 

10.  THE 
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,10.  THE  HeUeffont  and  Bofpborusy  which  join 

^  jircbifelago  to  the  Euxine  or  Black  Sea. 

WHE-pHER  the  C^jl^^w  Sea  be  a  Lake  or 

4  bro^d,  ^iy%  which  is  Joined  to  the  main  Ocean 

by  Iqnie  Jfabterr^neous  St;reights, .  is  not  fettled  a- 

mon^ -]df  wgcaphers. 


'      ■       ■-::ri:;L  ' 

; ^^^^^^^^        HAP.    XIII. 

Of  the  Ocean^   and  ceftdin  Properties  ofifs 
;      /  J^   '  ''  *  •         .  Parts. 

'      PROPOSITION  I. 

The  Surface  of  the  Ocean y  and  of  all  other  Liquids j  is 
round  and  fpberical :  Or  the  Surface  of  the  watery 
Phrt  joined  to  the  Surface  of  the  dry  Part^  do 

'  both  toother  make  up  the  Superficies  of  the  terra^ 
queiusulohe. 

THE  Truth  of  this  Theorem  is  proved  from 
the  Arguments  ufed  in  Chapter  iii.  to  prove 
the  fpheridal  Figurp  of  the  Earth,  for  they  hold  as 
wellhere  as  there ;  but  becaufc  thofe  Proofs  are 
chiefly  built  upon  the  Phaenomcna  that  are  rea- 
fonably  fiippofed  to  prodeed  from  fuch  a  Figure, 
that  is,,  mtficr  from  the  Eftefts  than  the  Caufe ; 
we  Ihall  prbpofc,  in  this  Place,  a  Demonftration 
which  fa  i;«^olly  .founded  upon  natural  Caufes,  and 
by^  which  >ffTiw^  the  Superficies  of  all 

liqind  Bodies  to  be  fpherical :,  in  order  to  which  Kc 
\  *   ..^      -  N  3^    «  .       took 


i8z  ^he  Ahfolute  Fnrt   '    S^-cf/lV,' 

took  for  gratited  the  thwe  fbUowin^P6d:dl3ta :     i. 
That  the  Earth  hath  a  Cer\tef,  and  is  dicrefi?rt  fphe^ 
rical.     2.  That  it  is  the  Natture  of  all  Liquid^, 
whofe  Parts  are  contiritied  tod  lie  at  equal  Di- 
iiances  from  the  Cfenter,  that  the  F^fts  fels  pref-' 
fed  are  expelled  from  their  Places  by  tliofe  that 
;ire  more  preffed,  as  is  manifcft  from  Experience, 
3,  That  every  Part  of  the  Liquid  is  prcflcd  by 
lltiit   Part    which  is  above    it*    perpiMidiettlariy^ 
foiffards  the  Center  of  the  Earth,   it  the  whole^: 
be  defcciiding,  or  is  preffed  by  any  odicr  Bpdy^;: 
Befides  thefe  Poftulata,  Archimedei  ufes  a  Geome- 
trical  Propofition  which  is  not  found  demonftrated 
any  where  in  the  Element^;  §uid  therefore  he  demon* 
Urates  it  himfelf,  which  is  this :  if  a  Superficies  be 
^lit  by  feVeral  Planes,  all  paffmg  th^o*  oi^e  Point> 
and  each  Seftion  be  the  Periphery  of  a  Circle, 
whofe  Center  is  that  one  Point,  then  will  the  Su- 
perficies be  fpherical,  and  that  Point  the  Center  of 
the  Sphere  ;  as  is  ealily  demonftrated, 

LET  the  Superficies  of  any  Body  be  cut  by 
^he  Pkne  I F KE P  (/%.  16.)  thro»  D,  and  let  die 
perimeter  of  the  Seftion  IFKEP  be  circular,  ha-, 
ying  p  for  it -s  Center  \  alfo  let  every  other  Seftion, 
made  thro*  D,  have  circular  Perimeter^,  and  D 
for  their  Center.  It  is  to  be  fhewn,  that  the 
Superficies  of  this  Body  is  fpherical*  an^  that  O 
is  it's  Center ;  /.  e.  ^ha^  all  the  Points  in,  the  Su- 
perficies are  equidiftaat.  from  D.  For  we  may 
ima^e  feveral  ri^t  l^ines  to  be  drawn,  from  D 
to  other  Points  of  the  Superficies,  ajid  we  mdj 
prove  them  to  be  all  equal,  We  fluy  fuppofe 
a  Plane  to  pafs  thro'  any  of  thetpL  drawn  from 
D  to  the  Superficies,  ai;id  alfo  thro*  DP  0br  two 
right  Lines  cutting  one  another^  otj  nat^ting,  arc 
in  the  fame  Pianeby  ^ucUd  Lib.  ii.  J^ropy  2!)  and 
the  Periphery  of  the  Sedion  will  l^'^^ipxrculajr  by 
j^Q  tjypothefisi  i^erffore,  the  iuppoled  Line 
a  drawn 


Cbap.  13.    ofUfUver/al  Gei^apby.       1S3 

drawn  will  be  ^ual  to  DF,  and  fo  will  all  odier 
Lines  drawn  from  D  to  the  Superficies  be  in  like 
manner  equal  to  D  F  (a)^  Hence  we  prove  the 
Superficies  to  be  fpherical^  having  D  for  it's  Cenr 
tcr  {by.  This  being  premif^,  the  Superficies  rf 
all  Liquids  are  thus  demonftrated  to  be  fpherlcal. 
Let  us  fuppofe  a  Liquid  at  Reft,  in  the  form  of 
EF  GH,  {Fig.  17.)  and  let  die  Earth's  Center  be 
Dy  and  imagine  this  Liquid  to  be  cut  by  a  Plane 
pafling  thro*  D,  fo  as  the  Sedtion  may  be  reprc- 
feited  in  tte  Superficies  by  E  F  G  H,  We  are 
firft  to  prove  that  this  Line  E  F  G  H  is  circular^ 
or  an  Arch  of  the  Periphery  of  a  Circle,  who^ 
Center  is  D*  If  it  were  poffible  not  to  be  ctr- 
cular,  then  would  two  Lides,  drawn  fi-om  D  to 
it,  be  unequal.  Let  the  unequal  Lines  D  £,  D  Q 
be  drawn,  viz.  let  D  G  be  greater  than  D  E,  alfo 
let  the  one  be  the  leaft,  and  the  other  the 
grcateft  that  can  be  drawn  fi-om  D,  Then  dra^r 
tinother  ri^t  Line  D  F  to  E  F  G  H,  bifeding  the 
Angle  GD  E,  fo  as  to  be  longer  than  D  E,  but 
fliorter  than  D  G.  With  this  E)  F  as  a  Radius  up- 
on the  Center  D,  defcribe  in  the  fame  Plane  the 
Arch  I F  K  H,  which  will  cut  the  Line  D  E  pro- 
tiiiced  in  the  Poibt  I,  and  the  Line  D  G  on  this 
SideG,  indie  PointK.  . 

1 1 K  E  W I S  E  with  die  Radius  D  L,  fomething 
lefi  than  D  E,  upon  the  Center  D,  defcribe  the 
Arch  LMN  within  the  Liquid  in  the  fame  Plane 
IF  K  H.  Then  ate  the  Parts  of  the  Liquid  widiin 
the  Arch  LM N  continued,  and  at  equal  diftances 
from  the  Center  D :  but  the  Parts  between  M  N 
are  niore  pre&d  than  thofe  between  L  M,  having 
above  them  a  greater  Quantity,  and  tl^erefore  a 
^xatw  Wc^t  of  Wattr* 

.     M  B/  the  Definkioa  of  a  I      {h)  Bv  tlie  Definition  of  a 
jCirde  Oup.  ii*  Arti^a  3.         |  Globe  Chap.  £.  Article  1 2. 

N  4       '     .      AND 
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AND  the  Parts  of  the •  Liquid  within  LM, 
being  lels  preffed,.  are  driven  out  of  their  Places 
by  thofe  within  M  N  which  take  them  up,  and 
put  the  Liquid  in'  Motion,  JBut  it  was  before 
fuppofed  tO'lie  in'  this  Fofnl  at  Reft,  and  ftilh 
So  that  the  Liquid,  by  this,  will  be  both  at  Reft 
-and  in  Motioiv,  which  is  inconflftent.  Wherefore 
the  right  Lines,  dfa^n  from  D  to  EFGH,  are 
not  unequal,  -but  equal ;  and  fo  the  Line  EFGH 
is  an  Arch  of  a  Circle,  whofe  Center  is  D,  The 
Tafme  may  be  demonfc^ted  in  all  Planes  cutting 
the  Superficies  of  die  Liquid,  and  pafling  thro* 
P,  viz^  that  the  Seftion  is  an  Arch  of  a  Circle 
whofe  Center  is  D.  Therefore  finca,  in  the  S\j^ 
;perfki^s  of  Liquids,  all  Planes  paffing  any  how 
^hro'  D,  ar^  founds  to  produce  circular  Seftions, 
it  will  follow,  from  the  foregoing  Propofition,  that 
the  Superficies  of  ^11  Liquids  is  Ipherical ;  having 
the  Point  D,  that  is,  the  Center  of  tli^  Earth, 
for  their  Center-,  as  will  more  manifeftly  appear 
frcim  the  Proof  6f  th^  following  Propofition. 

PROPOSITION    II, 

'"^eSea  is  net  lAghif  than  the  Landj  anitberefrr^ 
the  Earth  and  Water  are  almofteverj  isbere  cfibe 
.    fame  AUitu^e^  high  Mountains  excepted. 

THE  Truth-  of  this  is  demonfttated  by  tlKJ 
'preceeding  Profpofitioh.  For  if  the  Superficies  of 
the  Ocean  he  Iphferic^al,  and  haVe  tte  fame  Center 
with  the  Superficies  of  the  Eanh,  and  klfo  if  the 
<Sea,  near  the  'Shore^  be  no  higher  than  die  Land,, 
neither  will  th^  middle  of  die  Ocean  tee  elevated 
above  the  Earth,  becaufe  both  their  Surfeces  make 
up  the  Superficies  of  one  and  the  fame  Sphere. 
But  fome  perhap$  will  not  believe  the'  forrner  Prq- 
t)o4tion,  by  Reafon  pf  the  affumed  Hypothefis'; 
a  therefore 
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therefore  we  fliall  fhcw  the  Truth  crfthis  Theorem^ 
without  that,  from  it's  known  EfFcds* 

1.  WE  know,  by  Experience,  that  Water,  if 
it  is  not  hindred,  will  flow  from  a  higher  to  a 
lower  Place;  If  therefore  there  were  about  the 
Shore  any  Place  lower  than  the  middle  of  the 
Ocean,  the  Water  would  continually  fettle  from 
thence  towards  the  Shore,  and  be  alwaysi  flowing, 
and  in  Motkm ;  but  the  contrary  is  obferved  when 
the  Weather  is  ddm. 

2.  I F  the  Ocean,  far  remote  from  the  Shores 
was  much  higher  than  the  Sea  Coaft,  it  might  be 
fcen  at  a  greater  Diftance,  dian  if  it  were  ^he*- 
rical, .  even  over  all  the  intervening/ Parts  that 
were  of  a  kfs  AMtiide*  E^  EiiperietKe  fheweth 
to  the  contrary,  that  when  we  come  from  dw 
Inland  Parts.  jTcarer  the  SfccMre^  we  difcover  by 
little  and  littlathe  more  remote  Parts  erf  die  Sea^ 
an4  the  nearer  we  approach  the  Shore,  the  fiirther 
we  can  fee  upon  die  0<^n. .  Tl^cfbre  the  remote 
Parts  of  die.'  Ocean  are  not  elevated  above  the^  S» 
Coafl,   bur  are  of  the  lame  Aldtude  with  them 

^dthcEardiv  ^    j 

3.  SAILORS  cannbt  difcover  any  Difference 
betwem  their  Aldmde,  at  die  Sea  Coaftj  and  in 
the  middle  oi  the  ntoia  Ocean,:  dio*  they  ufe  the 
moft  accurate  Inftifuments;  which,  certainly  they 
.might,  if  the  remote  Parts  were  elevated  above 
-die  reft,   as  a  Tower,   or  a  Mountain*     For  as 

we  can  find  the  Aldtudeof  a  Mountaii),  or  Tower^ 
above  the  Places  of  Obfcrvation  by  Infb-uments, 
ib  might  they  (if  thefe  were  any)  find  die  fupe- 
rior  Altitude  of  the  middle  of  die  Ocean  above 
the  Parts  next  it,  l?y  fuch  accurate  Inftruments  as 
are  now  in  Ufe.     ;   > 

4*  THE^RE  are  fomid,   in  feveral  Places,^ 
great  Numbers  of  Illands,   whiph  ftre,    fom?  of 
fbep),    eacteniied  &r  iifto  theim^iii  Oce^,  ^n^ 
.  ^  :  Others 
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odiersalmoft  contiguous  to  the  Continent  There« 
fcMre  no  Part  of  the  main  Ooeaa  i$  Jiiglher  thaa 
the  Land ;  bec^ufe  it  is  not  higher  than  the^hores 
of  thefe  Iflands^ 

5.  T  H  E  Waves  upcm  the  Ocean  never  keep 
loi^.  mpon  a  Heap,  but  aix  naturally  difiufed  'till 
they  make  a  finooth  Sur&ce :  wherefore  it  is  un«^ 
rea£)nable  ta  fuppofe,  that  the  Water  fliould  be 
heaped  up  towards  the  middle  of  the  Qccan> 

6.  I F  the  Waters  in  the  nuin  Ocean  are  higher 
dian  the  reft,  vAcf  do  they  not  ibw  imo.  the 
Chanels  of  the  Rivers,  whofe  Waters  are  more 
depreiifed?  for  we  find,  by  Espoienoe^  that  Wa^ 
ter  natur^ly  6ows  from  the  Place  where  it  is,  to  a- 
ay  other  that  is  lower,,  whkh  is  the  Caule  of  ib 
many  Inundauiions« 

FROM  the  whole  I  think  it  fu^iently  appears* 
tbat  the  Seacit  not  higher  than  the^iores ;  and 
toe  very  fw  Shores  are  elevated  to  the  Height 
^  the  Inland  Parts,  for  thele  are^  dten  ob&rved 
to  rife  ^dually  above  the  other,^  ^dll  they  be- 
come higk  Moimtiins :  from  whence  we  icQm:Iude 
that  no  Part  of  the  Ocean  is  higher  than  the  &a- 
pcrfkies  of  the  EartW  That  the' Inkild  Pirts:  are 
more devaied  disin  the  Sea  Shores,. appears  alfi> 
4rom  the  Rife  and GuiTents.of  Rivers,  which,  for 
die  oK^  part,  break  out,  and  ace  dsreded,  firom 
die(e  Mediterranean  Places,  towards  die  Ocean, 
Thefd  Places  t^refore  are  hig^r  than  the  mari- 
time Parts,  becaufe  they  pcnr  down  their  Waters 
upon  them.  Not  but  that  there  are  £Mne  Countries 
^hich  are  fituated  a  little  lower  than  the  Surface 
of  the  Ocean,  but  then  they  are  defended  etther 
4»y  the  Altitude  of  the  Shores,  or  by  Banks,  cr 
long  Ridges,  of  interpofed  Ground.  Some  Coim* 
/Cries  arlf6  are  kof  femied  t^ith  Banks,  btcaiife  they 
fbar  a  calm  a»id  fettkd^Sea  (houkl  overflow  tbnq, 
but  left) '  when  k  is  rufited  with  Wioda  and  madie 
'      -^  impetuous. 
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dhp^ooQS}'  it'  fliould  vidcntly  break  in   upon 

COROLLART. 

I T  is  therefore  in  vain  to  tdl  us,  that  the  Sea  is 
higher  thSh  the  Land,  and  that  by  a  miraculous  Pro^ 
vidwce  it  is  kept  from  overflowing  the  whole  Earthy 
and  caufing  another  Univerfal  Deli^e ;  for  we  hav^ 
fliewed,  that  Jxjth  Land  and  Water  are  included 
vrithin  our  fpherical  Superficies,  and  that  moft 
P^ts  of  the  Earth,  at  leaft  the  Shores  are  higher 
than  the  middle  c*  the  Ocean,  which  for  that  Rea- 
fon  cannot  overflow  Countries,  or  caufc  a  Deluge^ 
Uhicfi  the  Shbre  or  Banks  are  wafted,  and  their 
Jieight  diminifhed,  oi'a  greater  Quarttky  of  Wa- 
ter force  theijr  open,  or  overpower  mem,  and  then 
Indeed  rficre  may  happen  an  Inundation.  Neither 
is  it  impofRWe,'  or  contrary  to  Nature,  that  the 
whole  Earth  by  luch  Means  might  be  bverflowed^ 
^  will  be  made  evidendy  appear  at  the  End  of 
this  Chapter;  ■ 

PROPOSITION   III. 

Wbf  tbeO^ean^  Jenkfrom  the  Sbare^  appears  tertfi 
ofid  fweU  to  a  greater  Attitude^  bj  haw  much  the 
ntore  remote  i(  is. 

T  H 1^-  is  ^  J)ket)tion  of  Sight,  or  to  ^eak 
iabrc  accuf^^ly;  in  me  Eftimation,  which  hath 
Tbfoiight  many  into  ah  Error,  and  by  which  divers 
have  ftippolcatJie  Sfea  to  be  in  lomef  Plices  feve- 
ral  Fm-longs  hij^cr  ^han  die  tand.  But  it  is  a 
wonder  thcry  ^avc  nevtr  taken  notice  of  a  common 
1£xperiment,  v^Mch' fe  to  be  met  with  every  Pay, 
.wterphY  |l>is  Fallacy  is  eafily  detcftedi  If  welortc 
'DpOA  St  long  Pavement,  or  Area,  or  upon  a  row  of 

Pillars, 
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Pillairs,.  the.  Parts  that  ape -rsnw|»,*i  wilJ'-aRpear 
higher  than  thofe*that  arc  near,  and  the  ysfliQki 
Pavement,  or  Area,  will  feem  to  be  elevated  by 
little  and  little,  y^  \f^  jPaffrarcmi^rc  remote  from 
us,  notwithftanding,  in  Truth,  it  be  every  where 
of  the  lame  Altitudes  After  the  &n^c  mjinner  we 
cftimate  the  JHkight^  of  the  Sea ;  for  if  t^  talfe  Ji 
levelling  Jflftrui^ierit,  and  ob^rvc  from  the  Shore 
th^  remote  Parts  of  the  Sea,  we  ihall  find  it  not. to 
be  elevated  at)oye  us,  but  ratheip  dcprefled  belpw 
the  Horizon  where  we  ftand. 

T  fi  E  Qiufe  of  this  Deception  is  thus  explained 
from  Optif  s.  ,  Let  the  Eye  at  A  >obiprvje  a  JP^ye^ 
jnent,  or  the  Superficies  of  th^  \yater,  ^  pretty  way 
^exteinded  aj  (Fig^  i^)^  I-et  the  Angle  ^  A  ^  be  dii 
vided  intQ four  oquai Parts,  or  Angks  tKd^  4A(i 
€  Ai,  iA^J)y;th^  right  JLines  A^,  A^^^A^ 
Thefc  will. divide  thqri^t  Line^  4^  .intp,fo^ jija* 
^C^^  Parts,  a  ft,  bc^^dy  de^  of  whifii,  th*  mc^re;  ref 
mojte  will  be  the  largeft,  as  avpes^ihy  the  Figure* 
^^  54,]tfa?rthan^^,  andrff  l^er  thwi^f,,ina 
*  c  than  a  b.  AltW  thefc  Pitts  are  vky  ungqnwjj 
yet,  by  a  Deception  of  the  Sight,  they  will  fee  ju^gpi 
to  be  all  equal,  a:(id;at  an  c^^^]^i%i|Ge  from  the 
Eye;  fo  that  Aft,  Ar,  Ady  Af,  will  feem  to  be 
^,  A«,  A^,  AkyVfh^t af if gyjKkK  arccqi«a| 
4md  thus  tjie  P^rts  be,  ca^  fy  fejn^ . dcviitcrf,^  as 
if  they  were /g,  g%  bk,  '   /  '   '\  .^Z  ^ 

ORJhorter  thus.    Becaufethe  Eye  is  raifed  to 

fee  things  at  a  Dif^anqe,  ,an4,'dg«;^fl?d  «o  yiew 

things  near,  therf fore  thii^s-  at.f  TJjftanc^^^^         clft- 

vVMed,  apd tilings  near  deprdied^'  ^- Or  tJccaufc, we 

.  meafure  thf  Diftispcie  of  f he.  Pam  thit  are  near  by 

the  elcvanon  of  ouf  Eye,  ami .  thprf^re  they  feeni 

ilow  5  burwe*c^9t  do  fo-;b^^  at  n  0£- 

ftai^^e,  a^thereifore.they  i^i^^OjC^^oV*  ^^jir^W'' 

:cd more  ithaj^  they  really  are-  ^, ;  V;^  ,- . ;  i  v. -. '^  . 
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■  HENCE  w€  gather,  that  tho*  the  Ocean  may 
feem  to  be  raifed  above  the  Shore,  and  the  m6re 
the  further  off,  yet  we  are  not  to  think  that  it  is 
^ally^i      •    . 

•  SO  M  E  imagine  the  Ocean  to  beJiigher  than 
the  Earth,  becauie  nnlefs  it  was  {o^  they  think  it 
im^flible  thae  ^ater  fhoukl  flow  fixMn  it  to  the 
Heads  of  Rivers  (which  are  commonly  placed  very 
high  in  inland  CJouritries)  fince  it  never  flows,  but 
-from  a  higher  to  U  lower  Place.  But  we  fhaU  dif- 
cufs  this  Point,  when  we  treat  of  the  Origin  of 
Springs,        ■'  ' 

OTHERS  may  infer,  that  the  Pik^  of  tene^ 
riff  IS  not  fo  high  as  to  be  feen  on  the  Ocean  at  fo 
great  a  Diftance  as  fixty  German  Miles,  or  four 
Degrees,  unkis  either  the  Foot  of  the  Mountain,  or 
the  Ocean  itfelf,  be  higher  than  "the  Sea  upon  the 
Coaft  of  *Teneriff\  the  like  may  be  faid  of  other 
Mountains.  What  is  to  be  anfwered  here. appears 
from  Chapter  ix.  where  we  treated  of  the  Altitude 
of  Mountains. 

PROPOSITION    IV. 

To  explain  the  Caufe  and  Origin  ofBajs/ind  Sir  eights. 

BAYS,  properJy  fpeaking,  are  in  the  Earth  and 
not  in  the  &a,  and  therefore  tliey  ought  to  be  cal- 
led the  Arms,  Branches,  or  procurrent  Parts,  of 
the  Ocean.  For  thofe  are  more  properly  called 
Bays  of  the  Ocean,  where  it  receives  Peninfula's, 
fuch  as  Malacca^  Jutland^  &;c. 

BUT  cuftom  hath  obtained  that  the  word  Bay, 
.Ihoiild,  contrary  to  it's  Signification,  belong  to 
the  Ocean,  and  be  the  fan^  as  an  Armor  Branch 
of  it. 

THESE  Bays  or,  Gulphs.are  thus  produced. 
When  a  part  of  the  Sea  Shore  is  by  fome  ^xterr^l 

Caufe 
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Caufeihattered  and  rent  in  tw<H  fo  as  to  leave  an 
Opening,  whofe  Surfece  is  lower  th^  the  Surface 
ofthe  Ocean,  the  Water  naturally  gMflieth  k  be- 
tween the  Cliffs,  and  is  not  ftopp^  till  it  n>^ 
with  more  elevated  Ground,  by  which  it  is  bbund- 
«1,  and  formed  into  a  Bay. 

STREI GHTS  are  from  thfc  Caufe  alfo  px)H 

duced. 

T  H  E  reafon  why  thcfe  Parts  arc  now  and  then 
io  miferably  torn  in  Pieces,  as  to  admit  Inundati- 
ons (by  which  Bays  and  Streights  arc  formed)  is 
the  impetuous  Motion  and  violent  dafhing  of  the 
Waves  ag^inft  the  Shore,  being  forced  by  Winds, 
or  fome  other  Caufe,  almoft  daily,  to  waflx  away 
and  wafte  them :  whereby,  in  procefe  of  time,  the 
Earth  is  broken  and  disjoined,  and  made  unfit  tt> 
refill  the  ruftimg  of  the  Ocean.  R^  this  is  more 
likely  to  happen  if  the  Shore  be  low,  and  confift 
of  loofe  and  crumbling  Earth,  eafy  for  the  Sea  to 
work  upon,  which  will  with  fmaU  refiftance  burft, 
.  and  make  room  for  a  whole  Bay  of  Water. 

IT  is  manifeft,  that  fome  new  Bays  and  Streights 
are  thus  produced,  but  we  muft  not  thence  con- 
chide,  that  all  which  are  at  this  Day  found  in  the 
.Earth  were  fo  generated :  for  it  is  very  likely,  that 
a  great  many  of  them  are  of  the  fame  Date  with 
the  Earth  and  Ocean ;  and  die  rather,  be(^ufe 
none,  nor  any  thing  like  diem,  have  been  p-odu- 
ced  in  the  memory  of  Man.  Tho*  die  ancient 
Grecians hzvc  fuch  Fables;  and  tell  us,  that  the 
Mountain  Calpe  iq)on  the  Spanijh  Shore,  and  Ab^ 
in  Africa  were  formerly  joined,  but  afterwards  Se- 
parated by  Hercules ;  from  ^^hcnce  thefe  Mountains 
were  called  Hercules's  Pillars,  and  the  Strei^itt, 
Hercules^ %  Strdghts-C^)* 

IT 

{a\  There  are  a  great  many  J  veral  otli^  Reafons,  to  induce 
TcIUmonicsof  AuUwrs,  wkMc-^  tw^obtlieve,  that  Britain  ^as 

not 
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IT  was  a  common  Opinion  of  the  AricieMs,- 
that  the  Streights  between  //tf/y  andiSiW/y,  were 
made  by  the  Irruption  of  the  Sea,  which  we  :do 
not  {^  much  doubt  of:  nor  do  we  think  it  impoA 
fible,  that  the  like  finall  Streights  have  been  and 
are  ftill  generated.  Streights  alfo  may  be  turned  into 
Bays^  and  Bays  into  Streights ;  as  if,  for  Example^ 
^he  Mouth  of  the  Streights  oi  Magellan  or  Manilbai 
fliould  be  {topped  on  the  one  fide  or  the  other« 
they  would  be  changed  into  long  Bays :  or  if  (on 
the  other  hand)  the  IJlbmus  between  Africa  and 
Afia^  fliould  be  removed,  then  the  i2^^-4y<ftf  would 
be  joined  to  the  Mediierraman^  and  they  both  be- 
come Strei^ts,  and  afford  a  Paflage  to  the  InSan 
Ocean« 

PROPOSITION    V. 

Whether  the    Ocean  he  every  where  of  the  fame 
Altitude. 

IT  appears  from  the  firft  Propofition,  that  the 
Face  of  the  Ocean  in  it*s  natural  Situation,  and  when 
no  Obftacle  Hindis,  is  every  where  of  the  lame 
Altitude,  having,  as  was  there  proved  a  fpherical 
Surface,  and  being  concentrical  with  the  Earth : 
but  it  may  be  here  doubted,  whether  for  fomc 
Realbns,  it  may  not  in  one  Place  be  higher  than 
in  another ;  which  is  very  worthy  of  Obfervatiohi 
and  of  great  Moment  to  be  well  underftood,  by 

not  aa  Iflandl  from  the  Begin-  every  Day  on  both  Sides,  was 

aing,  but  was  formerly  joined  woirc  away  and  wafted.    The 

to  Prance  by  an  IJlhmus^  be-  great  Dr  ^/7i7ii  was  of  this  O- 

tween  Dover  and  Calais ^  and  pinion,  and  fo  was  Drilfj/j^riic^r. 

that  this  Ifthmusy  in  procefs  of  See  both  their  Arguments  in 

Time,  being  continually  beat  Pi'iVi^Triy;^  abridged  by  M?//f. 

iqion  by  two  impetuous  Tides  Part  4.  Page  35,40. 

thofi 
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thofe  that  propofc  the  cutting  thro*  of  Ifthmus's, 
and  joining  one  Part  of  the  Ocean  to  another,- 
.  S-E  V  ER  AL  will  have  both  the  Sea  and  Land 
to  be  higher  towards  the  Northern  Parts,  than  about 
the  Equator,  and  this  was  Arift6tl(?^  Thought  (in 
Uib.  2.  Cbap.  \u  de  C(elo)  (c).  The  Reafon  they 
bring  for  it  is,  that  the  Ocean  feems  to  flow  from 
the  Northern  Parts  as  from  a  Fountain ;  but  this 
does  not  prove  it's  fuperior  Altitude  there:  for 
whether  the  Northern  Countries,  or  rather  the  Nor- 
thern Chanels,  be  higher  or  lower  than  the  Cha- 
ttels near  the  Equator  (as  is  yet  doubtful,  or  at  leaft 
not  fufficiently  proved  from  that  Motion  which  is 
not  generally  found  ill- all  the  Northern  Parts)  it 
does  not  follow,  if  they  were  fo  admitted,  that  the 
Ocean  is  there  higher ;  becaufe  that  to  lower  that 
fuperior  Height,  'and  to  make  the  pth^r  equal  with 
it,  the  Ocean  is  conftantly  flowing  towards  the 
Equator.  Ariftotle  in  the  forecjited. Place,  adds  ano- 
ther fabulous  Reafon,  taken  from  the  Poets,  which 
is  not  worth  an  Anfwer,  viz.  that  the  Sun  when  it 
fets,  hides  itfeif  beyond  the  great  Bulk  of  the  Nor- 
thern Regions. 

THIS  Opinion  of  the  fuperior  Altitude  of  the 
North  Pole,  feems  to  arife  from  hence  j  ;hat  when 
we  turn  our  Faces  that  way,  we  imagine  the  Pole 
to  be  raifed  above  the  Horizon  of  the  Place  we  are 
in,  and  therefore  judge  the  Countries  thereabouts 
to  be  elevated  above  us. 

SOME  think  the  It{^an  Ocean  to  be  higher 
than  the  Atlantic^  which  they  endeavour  to  prove 
from  the  Flux  of  the  Sea  in  at  the  Streights  of  Gi^ 
hr alter ^  and  of  the  Arabian  Gulph:  but  then,  this 
doubt  is  to  be  confidered,  whether  the  Altitude  of 
Bays,  efpecially  in  dieir  extream  Parts,  be  the  fame 

{if)  The  Earth  and  Oqcan  arc  highcft  about  the  E(j«ator.  Sec 
ihc  Note  [S]  on'Chap.  iii. 

with 
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with  that  of  the  Ocean,  or  lefs  ;  and  chiefly  thofe 
Bays  which  are  joined  by  very  narrow  Streights  to 
the  Ocean, 

THAT  the  Atlantic  and  Indian  Ocean  are 
higher  than  the  extream  Parts  of  the  Mediterranean^ 
near  Eg'jpt  and  Aft  a  tninof',  none  need  doubt ;  for 
unlefs  the  Streights  of  Gibr alter  (where  the  Atlantic 
floweth  into  the  Mediterranean)  vftrc  fomething 
lower  than  the  Ocean,  there  would  not  be  fuch  a 
ftrong  Current  there  as  it  is.  Perhaps  at  the 
Streight's  mouth  there  may  be  butjittle  difference^ 
but  then  furdier,  to  continue  the  Flux  all  over  that' 
large  Trad:  between  Europe  and  Africa^  the  depref- 
fion  of  the  Bay  muft  by  Degrees  be  greater,  other- 
wife  the  Water  could  not  flow  when  it  is  fo  often 
obflrufted  by  Rocks,  Iflands,  Peninfula-s,  and  o- 
ther  Obfl:acl^s,  which  repel  the  Current  of  the  Wa- 
ter, and  diminifli  the  Force  of  the  Influx.  Wc 
need  not  doubt  of  this,  if  it  be  true  what  is  recordr- 
ed  of  Sefofiris,  Darius,  and  other  Kings  of  Egypt^ 
by  fome  Authors  of  good  Credit^i  how  they  at- 
tempted to  cut  a  Chanel  between  the  Red-Sea  and 
the  Nile,  that  out  of  the  Indian  Ocean  and  thro* 
the  Red'Sea,  they  might  fail  that  Way  from  the 
Mouth  of  the  Nile  into  the  Mediterranean  -,  which 
would  be  of  great  Advantage  to  Egypt  and  other 
Countries  upon  the  Coafl:  of  the  Mediterranean.  Buf 
they  were  forced  to  defifl:  from  this  Enterprife, 
whien  the  Red-Sea  was  djfcovered  by  the  Artificers 
to  be  much  higher  than  the  Inner  Egypt,  Jf  there^ 
fore  the  Red-Sea  be  higha-  than  the  Land  of  Egypt ^ 
it  will  be  alfo  higher  than  the  Water  of  the  Nile 
and  the  Mediterranean  itfelf,  into  which  the  Nile 
flows ;  and  con&quently  the  Red- Sea,  and  alfo  the 
Indian  Ocean,  ^k  both  higher  than  the  Mediterra^ 
nean^  cfpecially  the  fiirthefl:  Parts  of  it  gbout  -E^ 
gsptj  Romania^  and  the  Archipelago, 
^WQUh  Q  MORE' 
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MOREOVER,  otlier  Kings  of  Eg^pt  of  old, 
and  of  late  the  Egyptian  Sultans,  and  Turkijk  Em- 
perors, had  frequ€nt  Confultations  about  cutting 
through  that  IJlhmus  that  joins  Africa  to  Afia^  and 
feparatea  the  Mediterranean  from  the  Red-Sea  ;  but 
the  Reafon,  as  we  are  told,  why  they  did  not  fet 
about  it  was,  that  the  Indian  and  Red-Sea  were  found 
to  be  much  higher  than  the  Shores  of  the  Mediter^ 
ranean :  and  therefore  it  was  feared,  that  the  Red- 
Sea  ftiould  overflow  them,  efpecially  Egypt ^  which 
is  reckoned  by  every  one  to  be  a  very  low  Coun- 
try, 

THAT  the  Red-Sea  is  higher  than  the  Medi- 
terranean appeared!  from  thefe  Obfervations  ;  but 
this,  not  without  Caufe,  may  be  doubted  by  fome, 
becaufe  they  are  both  Bays,  the  one  of  the  Atlan- 
tic  and  the  other  of  the  Indian  Ocean.  Therefore 
to  give  a  plaufible  Reafon,  why  the  one  Ihould  be 
higher  than  the  other,  it  will  not  be  amifs  to  con- 
fider,  that  tho'  they  are  both  depreffed  more  than 
the  Seas  from  which  they  flow ;  yet  the  Difference 
is  lefs  fenfible  in  the  extream  Part  of  the  Red-Sea^ 
which  is  nearer  the  Indian  Ocean,  than  the  extream 
Parts  of  the  Mediterranean  are  to  the  Atlantic.  For 
I  cannot  think  that  the  Indian  Ocean  i3  higher  than 
the  Atlantic^  as  fome  imagine. 

IF  therefore  the  Ifl:hmus  was  cut  through,  no 
doubt  but  a  great  Quantity  of  Water  would  flow 
from  the  Red-Sea  into  the  Mediterranean  ;  but  I  can- 
not think  fo  much  as  to  bring  Egypt j  and  other 
Places  about  the  Levant,  into  danger  of  being  over- 
flowed :  becaufe  if  the  Indian  Ocean  poured  in  more 
Water,  the  Atlantic,  would  very  likely  enht  lefs^ 
that  fo  they  might  each  retain  the  fame  Altitude  in 
proportion. 

BESIDES  diis,  I  fuppofe  the  Sultans  of  Egypt 

and  the  Turks,    were  induced  by  other  Political 

I  Caufes 
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Caufes  and  Reaibns  to  omit  cutting  through  this 
Ifthmus. 

THE  firft  fcruple  was  no  doubt  the  greatnefs 
of  tlie  Work,  for  it  would  be  no  fmall  Labour  and 
Expcnce  to  cut  thro'  an  Ifthmus,  whofe  Breadth  at 
the  narroweft  Part  is  at  leaft  forty  German  Miles, 
and  the  Earth  rocky  5  befides  there  muft  have  been 
Dams  and  Wears  made  in  feveral  Places,  which 
could  not  have  been  done  without  fkillful  Work* 
men,  which  thofe  Nations  have  always  wanted. 

THE  fecond  Reafon  was,  becaufe  they  fup- 
pofed  the  Chriftian  Nations  in  //ta/y,  Venice^  France^ 
Spain  J  &c.  would  receive  greater  Benefit  than  they 
thenafelves  from  this  Canal,  by  failing  thro'  it  to 
Perfta  and  India,  and  bringing  thence  thofe  pre- 
cious Commodities,  which  the  ^urks  and  Egyptians 
at  prefent  carry  at  their  own  Prices  by  Land,  and 
for  which  they  receive  large  Duties,  which  bring 
confiderable  Revenues  into  the  Grand  Seignior's 
Coffers,  See  Maffem^s  Hiflory  oi  India ,  Book  iii. 
where  he  tells  us,  how  much  the  Sultans  of  Egjpt 
were  formerly  offended  at  the  Portuguefe  failing  and 
trading  into  India. 

A  third  Caufe  why  they  neglefted  this  was  per-t 
haps,  becaufe  they  knew  the  Chriftians  excelled 
them  in  Navigation  -,  and  were  therefore  afraid  left 
they  fhould  invade  thofe  Streightj^  and  jthe  adjacent 
Countries,  or  even  Medina  itfelf;' the^Sepulchre  of 
Mahomet.  For  a  confiderable  Fleet  would  in  a 
ihort  time  tranfport  a  great  Aripy  of , Men,  and  all 
neceilary  Provifions  from  Europe  to  Arabia,  by  this 
Canal. 

BUT  Alphonfus  Alhuquerce,  Governor  of  the 
Toriufjiefe  Indies,  was  of  ariodicr  Opinion,  when 
he  had  intended  to  have  turned  the  l^ile  from 
Ef^pty  by  cutting  a  Chanel  thro*  AbyJJinia  (which 
borders  iqpon  £gyp/,  only  a  few  Ddarts  intcrpo- 
fmg)  to  the  Red/Seay  that  by  this  means  M  might 

O  2  render 
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render  Eg'jpt  barren  and  unfruitful  to  the  Turks ; 
but  he  died  before  he  could  undertake  it. 

THUS  far,  concerning  the  Altitude  of  the 
Mediterranean  compared  with  that  of  the  Red-Sea^ 
Atlantic^  and  Indian  Ocean.  We  were  obliged 
to  explain  itr  becaufe  from  thence  fome  take 
Occafion  to  argue  the  unequal  Altitude  of  fome 
Parts  of  the  Ocean. 

BUT  thefe  things  may  be  confirmed  by  ano- 
ther  Example,  if  we  may  compare  great  Things 
with  fmall.     The  German  Ocean,  which  is  a  Part 
of  the  Atlantic^  running  between  Friejland  and  HoU 
landy  forms  a  Bay  ;  which  tho'  it  be  but  fmall,  in 
comparifon  of  thefe  famous   ones  jufl  now  men- 
tioned, yet  it  is  called  a  Sea,   and  watereth  Am^ 
fterdam  the  Capital  of  Holland.    Not  far  from  thence 
is  the  Lake  of  Harlem^  which  is  alfo  called  the 
Sea  of  Harlem :  this    is  as  high  as  the  forcmeur 
tioned  Bay,    and  fends  out  a  Branch  to  Leyden  y 
where  it  is  divided  into  feveral  lefTer  Canals;    And 
becaufe  neither  the  Lake  nor  the  Bay  overflows 
the  bordering  Country  (when  they  are  fettled  and 
at  quiet,  and  they  have  Bulwarks  provided  againfl 
a  Storm)  it  appears  that  they  are  not   higher  than 
the  Lands  of  Holland.     But  that  the  German  Ocean 
is  higher  than  thefe  Countries,  hath  been  experien- 
ced by  the  Inhabitants  of  Leyden^  when  they  under- 
took to  cut  a  Canal  from  their  City  to  the  German 
Shore,  near  the  Town  of  Catwic^    which  is  about 
two  Holland  Miles  in  Length  \  fo  that  the  Sea  be- 
ing let  in,  thev  might  fail  into  the  German.  Occzn^ 
and  ifrom  thelice  to  other  Countries.     But  when 
they  had  finiftied  a  great  Part  of  it,  they  were  for- 
ced to  leave  off,  having  at  length  found,    by  Ob- 
fervation,  that  the  German  Ocean  was  higher  than 
the  Ground  between  it  and  Leyden ;  from  whence 
the  Place  where  they  left  off  is  called  by  thcDuteb^ 
Het  malU  GaL  i.  c,  ^profperoiJS.    Therefore  the 
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German  Ocean  is  fomething  higher  than  [the  Zuy^ 
der  Zee  prj  the' Bay  of  Holland. , 

BUT  all  Bays  are  not  d^reffed  below  tlw 
Ocean^.'  for  thofe  that  nin  out  into  the  Land  at 
broad  and  qpen  Paflages,  Jwch  as  thofe  of  Mexico^ 
Bengal^:  ice.  aie,  without  dxi'gbv,  of  the  fame  Al- 
titude with;  the  Ocean  itfd/:.  thpf:  I  know  the  Spa* 
»wrJt  doubted  this  (whetK'Pi:  the  :Pa#^  Ocean  was 
higher  thani  die  Bay  of  iW&y«V(^)  when  theyconful^ 
ted  about.. cutting  thro*  tlie  Jllhmus  of  Panama^ 
that  they  might  with  more  Expedition  fail  to  Peru^^ 
Cbina^  And.  the  Indian  Iflands.  But  befides  this 
Sufpenfe,  we  underftand  that  they  had  a  Political 
Reafon  for  not  doing  it ;  they  were  afraid  left  the 
Englijhy  Dutch^  aiid  othet '  Nations  fhould  make 
ufeofit,  and  lie  in  wait  at  the  Entrances,  or  in- 
vade PetM^  For  the  Enj^M^tk^  DuUb  would  not 
care  to.  make  >  fuch  long  . wd  dangerous  .Voyages 
thro*  the.Streights  oi  Magellan  or  La  Maire^  when, 
with  a,  well  fiirnilhed  Fleet j  they  could  force  thejir 
way  thro*  thofe  Strei^^,.and  perhaps  take  Peru^ 
or  at  leaft.  crulh  the  force  of  the  Spaniards  th^e. 
,  T HAT  ,we  may  pmi ;|n^nd  to  this,  it ^is  bdj 
to  dc^rmfai^,^  that  the  divers  iparts  of  the  Ocean 
and  broad  Bays^re  all  of  the  fame  Altitude,  (as 
was  proved  m  the  firft  Propofition)  but  long  Bays, 
and  chiefly  thofe  produced  from  narrow  Streights, 
are  fome^that  depreifed,(  )efpecially  at  their^  extreat^i 
Parts :  hut  I  cauld  wifb\  there  ^were .  more  dil^nt 
and  aooajstte  QbjTeryatipns  made  by  thofe  wjiqh^vc 
the  Opportunities  of  making  them,  to  remo^, 
if  pofliWe,  the/oUpwingdOo^ts,  viz^  i.  Whefher 
the  Ifhti^n^  \dtlantky  and  Pii^*^  Ocean  are  of  ^ 
fanae  ^ioide,^  or  the  Jlda^tic  be  lower  than  tfcyp 
other  ,Cwo;^;:55r.  Whether  the  northern  Ocean,  near 
the  Pole,  and  within  the^;>Fri^/i  2^ne^  be  higher 
than  x!t^  jM09itic^  i  a.  \^hedier.  the  Red-Sea  bp 
highei;ahitt.ths  M(^/m(^l^A^  Wh^rfber  the 

O  3  Pacific 
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Pacific  Sc^  be  higher  than  the  Mexican  lSia.y.  5. 
Whether  the  Baltic  ht  as  high  as  the  Jttlantic. 
And  thefe  Differences  ought  to  be  obferved  in 
Hudforfs  Bay,  the  Strdghts  of  JVfog^//a»,  and  others. 
We  (hall  treat  of  the  SSifrnf  Sea  in  Chapter  xv. 

THE  continual' Flux  and  Reflux  of  the  Sea, 
and  Currents,  make  the  Face  of  the  Ocean 
mutable,  and  it's  Parts  of  a  different  Altitude,  at 
different  Times-,  but  thefe  arife  irom  external 
Caufes,  and  \ve  here  oftly  confider  the  natural  Con^ 
ftitutioh  of  the  Water :  befides,  they  do  not  feem 
to  alter  the  Altitude  fo  much  in  the  middle  erf"  the 
Ocean,  as  near  the  Shores. 

COROLLART. 

THEREFORE  we  cannot  affent to  Pap^^ 
rhs  Fabidnus  and  Ckomeies^  who  determined  the 
greatcft  Height  of  the  Ocean  to  be  fifte^  Furlongs, 
tor  Haifa  GermanMMQ ;  unlefs  they  mean  thr  Depth, 
whiA  is  not  at  all  well  exprcffed  by  the  Word  Alti*- 
tude,  as  it  appears  in  the  Tranflation  of  AriJUtU^ 
Book  i.  Meteor.  ChA'p.xu  at  the  end,  where  Mt* 
♦•?  criFTtf-is  explained  <if  the  Altitude  of  die  Sea. 

/:  PROPOSITION    VL 

fti^I>€ptbdftheSe^f-6i^X)ieaHy  in  mdfi  Parts  may 
'  te  iried  with  a  f9UHSng^Lead\  and  tbire  art  Utt 
-  f&ib  Places  where  the  Bottom  cannot  be  rtacbed. 

7!  THE  Depth  of  the  Ocean  varies  Jtccording  to 
the  ^greater  or  kflfer  Depnsflion  l>f  tho  Cbuiels; 
l3eii%  fouhd  ^  of  st  G^man  Miky  ifoyAj  t,  iv 
"fifr: .  deep  5  and  irt^  a  ifew  Places  a  -^hole  German 
Mile  or  more,  Vhere  th^  Line  was  cdAimcinly  not 
T^ng  enough  to 'try- 'liowftiuclv,  tho*- -cV^  therfe 
'it  is  likeiy  tht^Bottotti  h' iK)t  at  a  v^^'Dl^Btmpc^ 
r   ^^  unleii 
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unlefs  perhaps  in  fome  Places  there  may  be  deeper 
Pits  than  ordinary,  or  fubterranecus  Paflages. 

THE  Depth  of  Bays  is  not  fo  great  as  that 
of  the  Ocean,  and  their  Chanels  are  lefs  hollowed 
by  being  nearer  the  Land :  for  the  fame  Reafoii 
the  Ocean  is  not-  fo  deep  near  the  Shore,  as  in  re- 
mote Places  ;■  which  happens  by  reafon  of  the  con- 
cave Shape  of  the  Chanel. 

SAILORS  find  the  Sea's  Depth  widi  a  found- 
ing Lead,  in  the  Shape  of  a  Pyramid,  of  about 
twelve  Pound  Weight,  fattened  to  a  Line  about 
two  hundred  Perches  long,  tho'  fome  require  a 
Lead  of  a  greater  Weight :  yet  they  may  be  fome- 
times  deceived  in  this  Obfervation  if  the  Line 
fhould  be  carried  away  by  a  Current  or  Whirls 
pool,  fo  as  not  to  defcend  perpendicularly,  but 
obliquely. 

BUT  when  the  Depth  is  fo  great  that  no  Line 
is  fufficient  to  found  it,  fome  hayd^  thought  of  a 
Method  to  try  it  thus  {d).  In  the  firft  Place  they 
<5bferve,  how  long  a  known  Weight  of  Lead  will 
be.in  defcendiAg>  known  Depth  3  xhtn  they  feftea 

O  4  a  Cork 

Xd)  The  learned  Dr  Hkk  ha^  Wire  C,  witli  a  bended  End  F, 

given  us  a  Method  (liitrA  IHce  and  into  the  faid  Staple,  prefs  in^ 

t)ie  following)    to    (b%'nd  4hc  with  your  Fingers,  the  fpnng* 

Depth  of  the   Sea  without  a  ing  Wire  on  the  bended  End : 

Line,  which,    becaufe  it  pro-  and  on  it  hang  the  Weight  D, 

iftifrth  Succefs,   we  fhall  here  by  it's  Hook  Ej,  and  fo  let  the 

dcfcribe  from  i\it  fbilof,  franf.  Globe  and  all  fink  gently  into 

N«  9.  Page  1 47 .  the  Water,-  inr  the  Pofture  rcpre- 

'"•Take  a  Globe  of  Ptr^    or  fcnted  in  the- Figure,    to  the 

fctaplc, '  ot  other '  Hghtf  Wood,  Botf om,  whej*e  the  Weight,  I>^ 

i»  A I  (Fig,  v<^.)  let  it'fee  well  touching  lirft,  is  thereby  ftop"- 

feeiiredbyVarnifh,  Pitch,  t»ro-  ped;    but  the  Ball,   bei'ng  bf 

^erwife,  froir^  imbibmg  Water ;  the  Impetus  it  'acquired  in  deN 

tllin^  take  aPltce  of  Lead,' o^  tending  carrfed  downwards  a 

StAnif;  D,  cohfiderably  heivrer  little  after  the  Weight  is  ftop^ 

rilttj  will  fifnk  the  Globe:   let  ped,  fuffers^thd'fjjrmging  Wiris 

tkerebe-a  long  wire  Staple  B  to  fly  back  ^  and  thereby  fets 

iathe  Ball'A>  and  a' fpringing  itftlfat  I^btrty  to  re-afetnd. 

.,:.\  Ana 
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a  Cork  or  a  blown  Bladder  to  the  Lead,  fo  as  k 
may  be  difengaged  from  it,  as  foon  as  the  Lead 
ihall  touch  the  Bottom :  this  being  done,  they  let 
down  the  Lead,  and  obferve  the  time  between  it's 
touching  the  Bottom,  and  the  Cork's  rifing  to  the 
Surface  of  the  Sea  •,  firom  whence  by  comparing  this 
with  the  aforefaid  Obfervations,   and  ftated  Pro- 


And  by  obfcrving  the  Time  of 
the  Bairs  ftay  under  Water, 
i(which  may  be  done  by  a 
Watch,  or  a  good  Minute 
Glafs,  or  beft  of  all  by  a  Pendu- 
lum vibrating  Seconds,  (which 
muft  be  three  Foot  three  Inches 
and  one  fifth  of  an  Inch  long) 
you  may  by  the  help  of  fome 

A  wobden  Ball  A  veeighed    - 
Another  wooden  Ball  B     — * 
^    A  Lead  A        —        — 
/    Another  Lcadi  B    —        — 

The  Ball  B  and  the  Lead  B 
were. let  down  at  lixteen  Fa- 
thoms; and  the  Ball  returned 
in  forty;  eight  (ingle  Strokes 
of  a  Pendulum,  held  in  the 
Hand,  vibrating  Mty  eight  An- 
gle Strokes  in  ^  Minute. 

A  fecond  time  repeated  with 
the  fame  SucceG ;  wherefore 
the  Motion  was  four  Foot 
every  Second. 

,  Again  the  Ball  A»  and  the 
Xead  By  whofe  Nail  was  bend- 
ed into  a  (harper  Angle;  the 
Ball  returned  in  thirty  nine 
Strokes.  A  fecond  time  repeat- 
ed with  the  fame  Succefs,  at 
the  fame  Depth. 
^  Ball  A,  Lead  A,  at  eight  Fa- 
ihoms  and  one  Foot,  returned 
at  twenty ;  repeated  at  eight 
Fathoms,  returned  at  nineteen. 

.Tried  the  third  Up9  at  tea 


Tables,  come  to  know  any 
Depth  of  the  Sea.  Which  Ta- 
bles may  be  calculated  6^m  the 
following  Experiments  made  by 
the  Lord  Vifc.  Brounkefy  Sir 
Robert  Murray^  and  Mr  Hook, 
in  the  Chanel  at  Sbeemefsi 
mentioned  in  Philof.  Tranf.  N* 
z^  Page  459. 


521^6 

30 

3oi 


Gr.    - 
00 
20 
op 
00 


Fathqms  four  Foot,   returned 
at  twenty  eight 

A  ^itfth  Tryal  at  the  <am^ 
Depth,  juft  the  fame. 

A  fifth,  at  ten  Fathoms  fivt 
Foot,  returned  at  twenty  fcven. 

A  fixth  Tryal,  jufl  the  famt^ 

A  feventh  at  twelve  Fathoms 
^M^  Foot,    returned  in  thirty^ 
fcven. 
An  eighth  Tryal  juft  the  fame* 

But  if  it  be  alledged,  that  it 
mull  be  known,  when  a  light 
Body  afcends  from  the  Bottom 
of  the  Water  to  the  Top,  i^ 
what  Proportion  of  Time  it 
nfcs;  it  ma^y  be  confidered,  ^ 
in  thefe  Experiments  the  Timet 
of  the  Defcent  and  Afcent  are 
both  taken  and  computed  to- 
gether ;  fo  that  for  this  Pur- 
pofe,  there  needs  not  the  Nice^ 
ty  which  is  siUedged. 

portions. 
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portions,  they  find  the  Depth  of  the  Ocean.  But 
there  is  fuch  a  Nicety  required  in  nuking  thefe  Try- 
ak,  and  the  time  of  Obfervadon  is  &^  ihort,  that 
it  is  very  rare  to  find  the  true  Depth  by  this  Me- 
thod. However  itappeareth,  tto  the  Depth  of 
the  Ocean  is  every  where  finite,  and  not  extended 
to  the  Antipodes },  becaufe  if  two  Portions  of  Earth 
were  divided  by  any  Part  of  the  Ocean,  which 
might  be  continued  thro*  the  Center  to  the  oppo- 
fite  Side  ctfthe  Globe,  unlels  they  were  fupported 
with  Arches,  they  would  immediately  fall  together 
at  the  Center,  becaufe  the  Earth  is  heavier  than  the- 
Water.  -  Bcfides,  the  whole  Bulk  of  Earth  and  Wa- 
ter is  finite  and  fpherical ;  and  therefore  the  Depth, 
of  the  Ocean  cannot  be  in^te. 

MOREOVER,  fix)ri?%  Obfervations  of  the 
Depth  in  diyere  Places,  it  is  manifefi:,  that  the  Cha- 
nels  in  Depth  are  nearly  equal  to  the  Mountains 
and  inland  Parts  in  Elevation,  that  is,  as  much  as 
the  one  is  raifed,  io  much  the  other  is  deprefied, 
and  as  the  Altitude  of  the  inland  Parts  is  gradually 
increafed;fi:T)m  the  Shore,  fo  is  the  Sea  deeper  and 
deeper  towards  Ae  Middle  of  the  Ocean,  where 
the  Depth  is  for  the  moft  part  greateft. 

THE  Depth  of  the  Sea,  is  in  die  fame  Place 
pfen  altered  by.thefeorthe  like  Caufes.  i.  By  die 
Flux  and. Reflux.  2.  by  the  Increafe  and  Decreafe 
of  the  Moom  3.  By  die  Winds.  4.  By  the  mbul-. 
dering  and  fdDfiding  of  die  Shores ;  whence  the 
Chanel  is  nude  higher  in  procels  of  time  by  Sand 
and  Mud*  : :  > 

If RO POSITION   VII. 

The  Oceatkdaib  not  flow  from  Springs^  but  is  contained 
within  the  Cavitits  of  the  Earth  i  tbo*  it  is  not  aU 
ways  Mtmerkally  tbefame^  hut  continually  increajng 

we: 
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W  E  know  by  Experience  that  the  Water  of 
Rivers  is  produced  by  Springs,  and  becaufe  it  hath 
bc«n  fb  for  many  Ages  paft,  it  neceflarily  follows, 
that  the  Water  which  is  continually  flowing  to  the 
Sea,  returns  again  to  the  Fountains,  either  by.fub- 
terraneous  Dutls,  or  fome  other  way. .  The  Phi-, 
lofophers  of  old  were  alfo  of  Opinion,  that  the  Sea 
ifliied  forth  at  feveral  Springs  \    neither  could  the 
Magnitude  nor  the  Perpetuity  of  it's  Bulk  convince 
them  of  their  Error,  for  they  faid,  that  it  was  con- 
veyed by  fubterraneous  Fiflures  to  thefe  Fountains, 
which  therefore  kept  continually  flowing.    AnHatle: 
(Book  ii.  Meteor.  Chap,  ii.)  endeavours  to.  prove 
the  contrary,  andtoirefute  the  Arguments  of  the 
Ancients,  but  fays  very  litde  to  lie  Purpofe ;   we 
think  thefe  following  will  be  nlore  effedaial  to  dis- 
prove them.    If  the  Ocean  have  Springs  they  muft 
cither  be  in  the  raifed  Parts  of  the  Earthy  or  in  that 
Part  which  \%  covered  with  the  Occaitj  that  is  in 
the  very  Chanel  of  the  Sea.     That  there:  arc  na 
fiich  upon  the  dry  Land  is  apparent,  becaufe  there 
were  never  yet  found  any;  and  to  fay  that  they 
are  in  the  unknown  Coontries  towaixk  due  North 
or  South  Pole  is  to  take  a  Thing  for  grants  withn 
cut  any  manner  of  Reaibn  for  it,,  becaufe  molt  of 
thefe  Countries  are  oovenod  with  Ice  continuallyy 
flmd  as. many  as  are  difeovcred  of thenl. afford  no 
Springs  at  all.     Neither^  can  they  pretend  to  lay 
that  t&y  are  in  the  Chanel  of  the  Sea  ;  for  if  they 
were,  they  would  be  no  farther  diftant  from  thd 
Center  than  the  Ocean  itfelf ;    and  therefore  the 
Water  in  them  would  not  flow,    but  be  at  Reft, 
becaufe  it  is  againft  Nature  diat  it  flibuld  afcend 
from  a  lower  to  a  higher  Place  j  and  the  Springs 
of  all  Rivers  are  higher  than  xhe  Waters  they  ^mit; 
Some  indeed  may  6bjei£b  that  rills'  Motion  is  vio- 
\^y  becaufe  that  th^  Bgtcom  of  the  Oocan^   being 
perforated  into  Dudts,  Meanders^  Fiilvres^  or  Ca- 

nals» 
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nals,  (which  you'll  pleafe  to  call  tliem^  is  not  ter- 
minated in  the  Earth's  Bowels,  but  extended  to  a- 
nother  Pait  of  the  Bottom  of  the  Ocean  by  more 
Intcrcourfes  than  oiie ;  fome  of  which  convey  the 
Water  one  way,  and  fome  another,  fo  that  it  iflii- 
cdi  but  of  eachj  as  if  they  were  fo  many  Springs. 
And-fince  (fay  they)  it  is  not  contrary  to  Reafon 
to  fuppofe  many  of  thefe  Paflages  or  Intcrcourfes, 
nothing  hinders  but  that  there  may  be  alfo  as  many 
Springs  in  the  very  Chanel  of  the  Ocean.  Buc 
thefe  are  all  vaiii  Fancies,  and  no  way  agreeing 
widi  the  Nature  of  Water  s  for  tho*  the  Water  be 
continued  thro*  thefe  Orifices,  it  will  not  flow  thrc/ 
one  Of  the  other^  but  be  at  Reft,  unlefs  it  be  ur- 
ged by  fome  external  Caufe  5  and  tho*  it  be  preflcd 
by  the  incumbent  Water  on  this  fide  the  Inter-^ 
c^urfe,  it  will  not  difcharge  ikfeff  at  the  other  % 
becaufe  it  is  as  much  preffed  by  die  incumbent 
Water  there,  which  k^s  it  in  JEfuiUbfiOj  and  at 
Reft,  as  may  be  proved  by  Experitttent  thus :  ' 
Let  ABCDJ<i^.-2o.)  be  a  V elTel  fiilt  of  Wa- 
ter,- and  A  B  it^s  fpherical  Superfkies.  Let  H  PEP 
be  a  hollow  Beam  of  Wood,  lyiftg  oblicwely  un-> 
der^Water^  (6  that  the  whole  at  g  under  A  may  be 
hi^p  than  the  Hole;  at  *  under  R  Then  the' 
Water  will  flow  in  at  both  ends  of  the  Beam  'titt 
rfie  hollow  Part  be  full  9  but  there  w5lK45e  no  Flux 
at^^eitfier  Orifice  i  =  *iot  at  g  becaufe- it  is  higher 
ik»  at  *,  bec^fe,  thb^it  be  lower  4:}i^  ^,  yet  the 
greater  Weight  off  ^  Water  aboiw:  Bwill  ftop 
thcJ^ux  (e).  w 

--(Jf  Fiw,  by  the  Lawstif  Hy^  of  Water  undet  A,    and  HiV 

drdhdi^si  the  Weight  of  riic  own  relative  Gtiyi^ki  tha 

grea^  Column  of  Wa^  m^  dedining  Boe^-ift.  to  pvtA  h 

3c.r  6  18  of  the  fame  force  to  downwards    at,  the   Hole  gi 

prefs  the  Water  upwards  at  the  therefore  it  remaitwin  JFfxtf- 

Ilofe»^,  a«  the  kObr  Colton  Mrh,  ind  atRtd*     ' 

\    ,':    y..     ■         IF 
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I F  it  Ihould  be  again  objeded, '  that  the  incum- 
bent Water  upon  the  one  Orifice  is  of  a  kfe  AltH. 
tude,  and  therefore  not  of  fo  great  Force  to  re|)cl 
the  Flux  of  Water,  which  is  inunitted  at  the  other: 
We  anfwer,    j.  That  fuch  a  thing  may  be^   if  the 
Superficies  of  the  Water,  which  preffcthone  Orifice,. 
be  feparatod  or  not  continuous  to  the  Superficies  di 
the  Water  that  preffeth  the  other  Orifice ;  but  if: 
thefe  two  Surfaces  are  continuous,  the  Water  will, 
fooner  defcend  by  that  Continuation  to  the  lower. 
Place,  than  by  this  fubterraneous  Dud-   2.  If  wh^t 
was  objefted  be  allowed,  this  Motion  would  in  a- 
fliort  time  ceafe,  viz.  when  fo  much  Water  was 
run  out  by  the  Intercourfe  fi-om  the  higher  to  the 
lower  Place,  as  to  make  both  their  Surfaces  of  an 
equal  Altitude.    And  fiirther,  fuppofe  one  part  of 
die  Ocean  was  perpetually  higher  than  the  other,, 
tliere  could  be  no  Reafon  given,  why  the  Wat^'i 
Ihould  circidace,  or  interchangeably  be  poured  frotff 
one  Part  into  another.  1 

.  FROM  whence  it  is  evident,  that  the  Ocean 
hath  no  Springs,  but  is  a  vaft  Colleftion  of  Watei^: 
contained  in  Chanels.  :  _  i 

Y  ET  ther^.  are  fome  things  to  be  takeft/no*» 
tice  of,  whicji  are  commonly  objedtcd  againft  this, 

I.  THAT-our  proof  is.  bijik  upon  a  Suppcrfi-t 
tion,  thatithij  Oce^m,  as  to  it^s  aatjiral  Gonftitutlon^. 
is  continually  at  Reft,  without ^wft>g  notice  Qf  i^s^ 
being  movfji  by  any  external  C^ufes :  but  there  \% 
no  time  in  which  the  Ocean  is  not  in  Motion,  pkhep 
by  the  Wind  or  Tide,  or  fome  other  violent  Agent, 
which  caufes  the  Altitude  and  tjuantity  of  the  fWn* 
ter  to  bjB  grteter  fometimesiii  one  Place  and  fort^i 
times  in  another ;  and  tten  the  Water  which  is  more 
elevated,  ii  pduifed  into  thj^f?  fubterraneous  Inteir- 
courfes,  and  rufhes  towards  dj^e  Parts  that  are^pfji, 
kfi  Altitude,  and  where  the  incumbent  Water  is 
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kfs  able  to  refill  the  Eniption.  To  which  I  an- 
Iwer,  that  tho*  this  is  poffible,  yet  it  cannot  be  prov- 
ed either  by  Reafon  or  Experience,  fo  neither  can 
the  contrary,  therefore  this  Problem  is  a  Dilemma, 
or  doubtfiil.  That  there  are  indeed  fubteitaneous 
Receptacles  and  Cavities  in  fome  Parts  of  the 
Bottom  of  the  Sea  we  cannot  deny,  becaqfe  in  fomc 
Parts  it  is  of  an  imnienfe  Depth,  where  the  neigh- 
bouring Placeis  are  but  fhallow ;  but  if  this  were 
admitted  it  will  not  follow,  that  the  Water  runs 
thro*  thefe  Paffages,  or  that  they  extend  from 
one  Chanel  of  the  Ocean  to  another :  or  even  if 
they  were,  ^ct  they  are  not  in  all  Places,  and 
fince  thefe  external  Caufes  operate  fometimes  in 
one,  and  fometimes  in  another  Part  of  the  Ocean, 
it  will  not  be  granted,  that  there  are  perpetual 
Springs  of  the  Ocean  in  any  one  Place,  but  that 
the  Water  flows  fometimes  from  one  Part  of  the 
Chanel,  and  fometimes  frpm  another,  according  to 
the  Place  and  Continuance  of  the  external  Caufe. 

2.  SOME  may  thus  argue,  that  there  is  a  con- 
tinual Current  of  the  Sea  from  North  to  South,  be- 
tween both  Sides  oi  Ammca  and  the  Old  World  \ 
but  that  we  cannot  perceive  a  Current  in  any  Place 
whereby  the  Water  is  conveyed  towards  the  Nor^ 
them  Regions :  therefwe  fince  the  Flux  i§  perpetual, 
and  hath  no  apparent  Source  there,  nor  Convey- 
ance thither,  it  is  probable,  that  the  Water  flows 
to  the  North  thro*  fubterr^eous  Paflages,  and  iflu- 
eth  out  at  the  Holes  in  the  Bottom  of  the  Chanel, 
as  out  of  a  Spring  •,  from  whence  it  returns  again  to 
the  fouthward.  There  is  another  Caufe  tkken  from 
the  former,  viz.  That  the  Sea-Water  in  the  lor- 
rid  Zone  is  much  heavier  than  in  the  Northern  Re- 
gions, as  we  fhall  prove  in  Propofition  8,  and  1 2  5 
itod  therefore  there  is  a  greater  Preflure  and  Force 
%o  pufti  forward  the  Water  thro'  the  Paflages  there, 
|haii  there  is  to  refift  it  ^t  the  Northern  End  of  the 
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Intercourfcs,  where,  for  want  of  an  equal  Preffure, 
it  breaks  out  at  the  Holes  in  the  Bottom  of  the 
Chanels.  To  this  we  anfwer,  that  the  Flux  of  the 
Ocean  from  the  North  is  not  fo  great  as  is  fup- 
pofed,  and  as  the  Ancients  imagined  ;  (who  would 
have  the  Water  to  flow  from  the  Pole  thro*  four 
Chanels,  as  is  reprefented  in  fome  old  Geogra^ 
phical  Maps  •,)  nor  are  the  Currents  conftant,  but 
only  frequently  obferved,  by  reafon  of  the  frequwt 
North- Winds,  and  the  great  quantities  of  Snow 
and  Rain  which  very  often  raife  the  Waters, 
and  caufe  them  to  flow  towards  the  South.  And 
fonher,  m  other  Parts  another  Motion  of  the 
Sea  is  obferved,  of  which  fee  the  following 
Chapter. 

3.  IT  is  no  Notion,  but  a  real  Truth,  that  all 
the  Springs  of  Rivers,  which  flow  into  the 
Sea,  are  Springs  of  the  Ocean  :  For  fince  there  is 
in  Procefs  of  Time  a  vaft  quantity  of  Water 
poured  into  the  Sea,  no  doubt  but  it  returns  from 
the  Ocean  to  the  Heads  of  the  Rivers  thro*  fubter- 
raneous  Paflfages,  or  by  Dew  and  Rain.  We  Ihall 
not  contend  about  this;  for  we  do  not,  in  the 
Propofition,  mean  fuch  Springs  as  thefe  \  but  whe- 
ther there  are  Springs  in  the  Caverns  of  the  Earth, 
under  the  Chanel  of  the  Sea,  which  fupply  the  O- 
cean  with  Water. 

4.  IT  appears  probable,  tliat  there  are  fiich 
Springs  in  the  Chanels  of  the  Sea  \  becaufe  there 
is  found,  in  fome  Places,  frefh  Water  at  the 
Bottom  of  the  Sea,  which  muft  certainly  arife  from 
Springs  in  the  very  Chanel.  Linfcboien  tells  us, 
that  in  the  Gulph  of  Ormus^  near  the  little  Ifland 
Bareyn^  there  is  brought  up  frelh  Water,  by  the 
Divers,  at  fcHir  or  five  Fathoms  deptli  j  and  the 
like  Springs  are  found  at  the  Bottom  of  the  Sea* 
and  ]^ys.  To  this  we  anfwer ;  that  there  are  but 
few  fuch  Springs  found,   and  thofe  not  fufRcient 

to 


Chap.  13.    ofUniverfal  Geography.        207 

to  fupply  the  Ocean  with   Water  -,    befides  the 
Queftion  is  not  about  fuch,  as  we  faid  before. 

FROM  thefe  Things  it  appears,  that  the  Sea 
may  be  righdy  faid  to  have  Springs  in  fome  Senfe, 
tho*  different  from  what  we  mean  by  the  Springs 
of  Rivers  ;  in  which  Senfe  this  Propofition  ought 
to  be  underftood.  Hence  alfo  we  know  what  to 
think  of  the  Queftion ;  Whether  the  Ocean  be 
always  one  and  the  fame,  and  conftantly  remains 
fo,  or  whether  it  be  a  Body  whofe  Parts  are  con- 
fumed  and  renewed  again  perpetually. 

PROPOSITION    VIII. 

The  Saltnefs^  or  Salt  Tafte^  of  the  Sea-Water  proceeds 
from  the  Particles  of  Salt  which  are  mixed  with 
it :  hut  whence  thefe  Particles  proceed^  or  how  they 
are  continued  and  increafedy  is  uncertain. 

EXPERIENCE  proves  theHrft  Part  of  this 
Propofition,  for  every  Body  knows  that  Salt  is 
made  either  by  evaporating  Sea- Water  with  the  Sun, 
or  by  boiling  it  with  the  Heat  of  our  Fires.  In 
Germany^  and  other  Countries,  they  make  ufe  of 
Fire  to  feparate  the  Water  from  it.  But  in  France^ 
where  the  Sun  is  hotter,  the  Sea- Water  is  let  into 
Pits  or  Ponds,  where  in  a  few  Months,  by  the  ex- 
tream  Heat  of  the  Sun,  it*s  frelh  Particles  are  ex- 
haled or  evaporated,  and  it's  fait  ones  are  concre- 
ted and  formed  into  Grains  of  Salt.  Alfo  upon 
the  Shores  of  feveral  Countries,  as  England^  (s?c. 
there  is  gathered  abundance  of  Bay-SsJt,  which 
the  Sea  (continually  overflowing  them)  leaves  daily 
in  moift  Particles,  from  whence  the  moft  fubtile, 
or  frelh.  Parts  are  exhaled,  and  what  is  left  be- 
comes Heaps  of  Grains  of  Salt,  whofe  Blacknefs  is 
taken  off  by  boiling;  tho*  this  fort  of  Salt  is 
walhcd  away  and  diffolved  from  many  Shore?  by 
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the  Violence  of  the  Ocean,  and  therefore  is  not 
found  upon  all  Shores.  And  fince  this  is  a  com- 
mon Experiment  which  every  one  knows,  Arijlotle 
need  not  have  inftanced  a  falfe  one  (by  letting 
down  a  Veffel  of  Wax  into  the  Sea)  to  prove  the 
Truth  of  this  Propofition. 

HENCE  it  appears,,  that  the  true  Caufe  of 
the  Saltnefs  of  Sea  Water,  is  the  Particles  of  Salt 
vhich  are  contained  in  it,  and  mixed  with  it. 
Therefore  the  Ariftotelians^  with  their  Mafter,  fpeak 
improperly,  -and  obfcurely,  when  they  aflfert  that 
this  Saltnefs  is  caufed  by  the  Water's  being  ex- 
treamly  heated  by  the  Rays  of  the  Sun  r  but  of  this 
we  fhall  fay  more  by  and  by. 

5UT  the  chief  Controverfy  is  about  the  other 
part  of  the  Propofition,  viz,  whence  thefa  Parti- 
cles of  Salt  proceed  ? 

ARISTOTLE  was  of  Opinion  that  the  dry 
Exhalations^  or  Fumes,  (which  he  thought,  were 
burnt,  and  of  a  faline  Nature)  being  elevated 
from  the  Earth,  .and  mixed  with  moift  Particles, 
when  they  ate  turned  into  Rain,  fall  down  with  it 
into  the  Sea,  and  that  from  thence  proceed  the  faline 
Particles,  and  the  Saltnefs  in  the  Sea- Water.  Thefe 
are  his  exprefs  Words  in  Lib.  ii.  Chap.  vii.  Meteor. 
And  he  takes  a  great  deal  of  Pains  to  defend  this 
Opinion,  becaufe  by  it  he  could  fhew  a  Reafon 
why  the  Sea  conti.rtues  always  (^It, 

OTHER  Peripatetics  (who  alfo  pretend  to 
have  Arifiotle  on  their  Side)  aflert,  that  the  Sea 
is  fait  in  itfelf,-  by  reafon  of  it*s  being  perpetually 
fcorched  with  the  Sun-Beams  ;  and  for  this  Reafon 
they  fay  it  is  freftier  towards  the  Bottom,  and  faltefl: 
at  the  Surface. 

BOTH  thcfe  Opinions  labour  under  fuch  great 
Difficulties  and  Abfurdities,  that  it  is  a  Wonder  fo 
many  learned  Men  and  Philofophers  xrould  b?  fa;* 
tjisfied  with  them,  -  -  • 
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THESE  things  may  be  objeaed  againft 
Arijiotle^s  Hypothefis;  i.  That  Rain- Water,  ac- 
cording to  this,  ought  to  tafte  fait,  upon  the  O- 
cean,  which  is  contrary  to  Experience,  for  it  is 
found  not  to  tafte  fait  at  all.  And  Scaliger^s  Re- 
medy for  this  is  infufficient,  who  fays,  that  it 
ought  not  to  tafte  fo  at  firft,  becaufe  the  hot 
Vapour  hath  not  had  time  to  be  condenfed,  being 
more  rare,  and  alfo  having  lately  defcended  jfrom 
a  colder  Region  of  the  Air ;  but  fuch  Rain- Wa- 
ter hath  been  preferred  feveral  Days  by  Mari- 
ners, in  which  time  it  would  certainly  have  tafted 
fait,  if  it  had  held  any  in  it.  2.  The  lels  it  rained 
the  lefs  fait  would  the  Sea- Water  tafte,  which  is 
found  to  the  contrary. 

THE  other  Opinion  hath  thefe  Abfurdities: 
I.  It  is  falfe  that  the  Sea  is  not  fo  brackifli 
nearer  the  Bottom  •,  for  this  only  happens  where 
Springs  of  frefh  Water  rife  from  the  Bottom  of 
the  Chanel.  2.  Experience  fhews  that  frefh  Water 
doth  not  become  fait  by  long  boiling,  or  by  be- 
ing  long  expofed  to  the  Sun.  Scaliger  likewife 
endeavours  to  obviate  this  Objedlion  by  a  fubtile 
Argument.  He  fays  that  this  happens  fo  by  reafon 
of  the  fmallnefs  of  the  quantity  of  that  Water 
which  is  ufed  in  the  Experiment,  which  doth  not 
thicken  but  is  diflblved.  But  let  us  take  ever  fo 
great  a  Quantity,  and  put  it  over  a  gentle  Fire, 
that  the  diflblution  (into  Vapours  as  he  means) 
may  be  hindred,  yet  the  Water  will  tafte  no  more 
brackifli  than  it  did  at  firft.  j.  Lakes  and  Marihes, 
though  they  are  conftandy  heated  by  the  Sun- 
Beams,  yet  do  not  grow  lalt.  Scaliger  alfo 
would  wave  this  Objection,  faying,  that  this 
happens  becaufe  of  the  continual  Succeflion  of 
frelh  Water.  But  if  we  obferve  Lakes  and  Mo- 
rafles  that  are  fed  only  by  Rain  and  melted  Snow, 
where  there  is  no  fuch  Succeflion,   we  flxall  find 
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them  rather  to  dry  up,  thro*  a  long  want  of 
Rain,  than  to  become  brackifli,  or  be  turned  in- 
to fait. 

THEREFORE,  rejcding  thcfc  falfe  Opi- 
nions concerning  the  Origin  of  Salt  in  the  Ocean, 
let  us  lay  hold  of  fomc  others  that  feem  more 
probable  (/). 

I.  THESE 


(/)  The  moft  probable  Caufc 
ef  the  Taltnefs  of  the  Ocean  is 
thus  explained  by  Dr  Halleyf 
in  PMlof  Tranf.  No  344.  •  I 
«  have  obferved  (fays  he)  that 
«  all  the  Lakes  in  the  World, 

*  properly  fo  called,  are  found 
^  to  be  Dilt,  fome  more  fome 

*  \t(s    than   the   Ocean    Sea, 

*  which,  in  the  prcfenc  Cafe, 

*  may  alfo  be  efteeroed  a  Lake ; 

*  fince  by  that  Term  I  mean 

*  fuch  Itanding  Waters  as  per- 

*  petually  receive  Rivers  run- 

*  ning  into  them,  and  have  no 
'  £xit  or  Evacuation. 

*  The  number  of  thcfe  Lakes, 

*  in  the  known  Part  of  the 

*  World,    is  exceeding  fmall, 

*  and  indeed,  upon  enquiry,  I 

*  cannot  be  certain  there  are  in 
f  all  any  more  than  four  or  five, 

*  viz,  I .  The  Cafpian  Sea.  2. 

*  The  Mare  Mortuum,  or  Lacus 

*  Jfpbaltites.  3.  The  Lake  on 

*  which    ftands   the   Oty    of 
^  Mexico  \    and   4.   Titicaca  a 

*  Lake  in  PerUf  which,  by  a 

*  Chanel  of  about  fifty  Leagues, 

*  communicates  with  a  fifth  and 
'  fmaller,    called  the  Lake  of 

*  Paria^  neither  of  which  have 
«  any  other  Exit.    Of  thefe  th^ 

*  Cafpian,   which  is  by  much 

*  the  greateft,  is  reported  to  be 

*  ibmcwiut  ]tk  fa^  than  the 


Ocean.  The  Lacus  AfphaU 
tites  is  fo  exceeding  fait,  that 
it's  Waters  feem  fully  fated, 
or  fcarce  capable  to  diffolve 
anymore;  whence,  in  Sum- 
mer time,  it*s  Banks  are  in- 
cruftated  with  great  Quan- 
tities of  dry  Salt,  of  fome- 
what  a  more  pungent  Nature 
than  the  Marine,  as  having 
a  relifli  of  ^al  Ammoniac ;  as 
I  was  informed  by  a  curious 
Gentleman  that  was  upon  the 
Place. 

•  The  Lake  of  Mexico^  pro- 
perly fpeaking,  is  two  Lakes 
divided  by  the  Caufways  that 
lead  to  the  City,  which  \% 
built  in  iflands  in  the  midll 
of  the  Lake,  undoubtedly  for 
it's  Security ;  after  the  Idea, 
it  is  poflible,  jt's  firft  Founders 
borrowed  from  their  Beavers, 
who  build  their  Houfes 
in  Damms  they  make  in  the 
Rivers  after  that  manner. 
Now  that  part  of  the  Lake 
which  is  to  the  northwards 
of  the  Town  and  Caufways, 
receives  a  River  jof  a  confidcr- 
able  Magnitude,  which  being 
fomcwhat  higher  than  the  o- 
ther,  does  with  a  fmall  fall 
exonerate  itfelf  into  the  fouth- 
ern  Part  which  is  lower. 
Of  th^t  tht  lowor  is  found 
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1.  THESE  Particles  are  coeval  with  die  O- 
cean  itfelf,  and  therefore  it  is  the  fame  thing  to  en- 
quire about  the  Origin  of  the  terraqueous  Globe, 
and  the  Fabric  of  the  whole  World,  as  to  dif- 
pute  how  the  Ocean  came  to  be  fait. 

2.  IF  this  Opinbn  do  not  pleafe,  we  will  propofe 
another,  viz.  that  thefc  Particles  were,  in  times 
paft,  walhed  and  disjoined  from  the  Earth,  and 
diflblved  in  the  Water ;  for  we  need  not  doubt 
but  that  there  are  fcveral  Mountains  and  Rocks 
of  Salt  in  the  Chanel  of  the  Sea.  The  Ifland  of 
Ormus  is  nothing  but  white  hard  Salt,  of  which 
they  make  the  Walls  of  their  Houfes,  and  there 


to  be  falt^  bat  to  what  De- 
gree. I  cannot  yet  learn ; 
though  the  upper  be  almoft 
frclh. 

*  And  the  Lake  of  Ijticacat 
being  near  eighty  Leagues  in 
Circumference,  and  receiving 
feveral  confiderable  freih  Ri* 
vers,  has  it's  Waters,  by  the 
Tefiimony  of  Herrera  and 
Atoftay  fo  brackifh  as  not  to 
be  potable,  tho'  not  fully  fo 
fait  as  that  of  the  Ocean; 
and  the  like  they  affirm  of 
that  of  Paria^  into  which  the 
Lake  of  liticaca  does  in  part 
exonerate  itfelf,  and  which 
I  doubt  not  will  be  found 
much  falter  than  it,  if  it  were 
enquired  into.  / 

^  Now  I  conceive,  that  as  all 
the  Lakes  mentioned  do  re- 
ceive Rivers,  and  have  no 
Exit  or  Difcharge,  fo  'twill 
be  neceffary  that  their  Waters 
rife  until  fuch  time  as  their 
Surfaces  are  fufficiently  ex- 
tended, fo  as  to  exhale  in 
Vapour  that  Water  that  is 
poured  in  by  the  Rivers ;  «Ad 


'  confequently  that  Lakes  muft 

*  be  bigger  or  leffcr  according 
'  to  the  Quantity  of  the  freih 

*  Water  they  receive.    But  the 

*  Vapours  thus  exhaled  are  per- 

*  feaiy  frefh,  fo  that  the  falinc 

*  Particles  that  are  brought  vol 

*  by  the  Rivers  remain  behind, 

*  whilft  the  frefh  evaporates; 

*  and  hence  'tis  evident,  that 
'*  the  Salt  in  the  Lakes  will  be 
'  continually  augmented,    and 

*  the  Water  grow  falter  and 
'  falter.  But  in  Lakes  that  hav^ 
'  an  Exit,  as  the  Lake  of  Gen- 

*  ntfaretf  otherwife  called  that 

*  of  ^beriasy   and  the  upper 

*  Lake  of  Mexico,  ^d  indeed 

*  in  moft  others,  the  Water  bc- 
^  ing  continually  running  off,  it 
'  fupplied  by  new  firefh  Rtver- 

*  Water,  in  which  the  falin« 
'  Particles  are  fo  few  as  by  no 

*  means  to  be  per<:eived. 

'  Now  if  this  be  the  true 

*  Reafon    of  the   Saltnefs  of 

<  thefe  Lakes,  Ms  not  improba- 

<  ble  but  that  the  Ocean  itfelf 

<  is  become  fait  from  the  fame 
^  Cftufc,Sfr. 
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is  not  one  Spring  of  frefh  Water  in  the  whole 
Ifland.  There  are  alfo  feveral  Mines  of  Salt  in 
the  Earth,  as  every  one  knows,  fome  of  which 
we  have  defcribed  in  Chapter  xi.  But  there  is 
no  need  of  partiailar  Examples  -,  let  us  confider 
the  whole  Earth,  and  we  fhall  find  a  great  Part 
of  it  to  be  nothing  but  Salt  \  it's  Coherence  and 
Compofition  is  by  Salt,  and,  as  Chymifts  and  Na- 
tural Philofophers  rightly  obferve,  all  folid  Bo- 
dies are  concreted  and  joined  by  Salt ;  which  Ex- 
perience alfo  proves  \  for  if  any  hard  Body  be 
burned  and  confumed  to  Alhes,  much  Salt  will 
be  found  in   it. 

N  O  T  H I N  G  can  be  alledged  againft  this  O- 
pinion  of  any  Weight,  and  which  may  not  be 
cafily  refuted.  Some  have  thought  it  impoffible 
that  thefe  fait  Particles  of  the  Earth  fhould  per- 
petually fuffice,  and  fliould  not  at  fome  time  be 
quite  walhed  away  by  the  Water  of  the  Ocean, 
which  conftantly  takes  away  fome  Part  of  them: 
To  which  we  anfwer  ;  that  the  Salt,  thus  wrought 
upon,  is  not  fo  much  leffened  as  to  need  great 
recruiting  •,  and  if  any  be  disjoined,  or  fliaken 
from  the  reft,  it  is  not  carried  without  the  Ocean, 
but  laid  up  in  fome  other  Place; 

PROPOSITION    IX. 

Whether  the  Sea-Water  he frejhernearer the  Bottom? 
and  wby^  in  fome  PlaceSy  frejb  Water  is  drawn 
from  the  Bottom  of  the  Ocean  ? 

T  O  thefe  Queftions  I  anfwer ;  That  we  have  not 
found  it  frefher  near  the  Bottom,  except  in  fome 
particular  Places;  where,  it  is  very  probable, 
there  are  Springs  of  frelh  Water.  For  it  is  a- 
gainft  Nature  that  Salt  Water  Ihoulfl  float  above 
frelh,  when  it  is  heavier. 

THOSE 
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THOSE  Places  of  the  Sea  where  there  feem 
to  be  frelh  Water  Springs,  at  the  Bottom,  the 
Studious  may  coUeft  out  of  Geographical  Au- 
thors (/).  . 

FROPOSITTON  X. 

The  Water  of  the  Ocean  is  lefs  fait  by  bow  much  if 
is  nearer  the  Poles^  and  falteft  about  the  Equator^ 
or  in  the  Torrid  Zone. 

THIS  is  only  to  be  underftood  ofmoft  Parts 
of  the  Ocean,  for  the  Propofition  admits  of  fome 
few  Exceptions. 

TH  E  R  E,  are  feveral  Reafons  for  this  unequal 
Saltnefs,  ^'2r.J    . 

*  I.  THAT  the  Heat  of  the  Sun  in  the  "Torril 
Zone  exhales  rnore  Vapours  than  in  the  northerrv 
Countries,  and  thefe  Vapours  are  all  frefh  Water 
for  the  Particles  of  Salt  are*  not  fo  eafily  evapora- 
ted by  reafon  of  their  Gravity ;  and  therefore  the 

(f)  That  the  Curious  may  Refinance  of  the  Water  keeps 

aot  be  at  a  Lofs  to  examme  the  up  the  Bucket  in  the  Pofture 

Saltnefa  of  the  Water  at  feveral  C,   whereby  the  Water  hath. 

Depths,    i)r  Hook  invented  an  all  the  while  it  is  defcending,  a 

Inftrument  to  fetch  it  up  at  any  clear  PaiTage  through  ;  whereas. 

Depth,   which  is  defcribed  in  as  foon  as  the  Bucket  is  "pulled 

Pbilof.  TranJ.  N®  9.  Pagi  149.  upwards  by  the  Line  F,  the  Re- 

and  N*  24.  Page  447.  or  in  fiftanee  of  the  Water  to  that 

towtborfs  AbrQgment^  Voh  2.  Motion,  beats  the  Bucket  down- 

Page  260.  Thus  :  wards,  and  keeps  it  in  the  Po- 

Let  there  be  made  a  fquare  fture  G,  whereby  the  inchided 
wooden  Bucket  C,  {JFig.  21.)  Water  is  kept  from  getting  out, 
whofe  Bottoms  £B,  are  fo  con-  and  the  ambient  Water  kept 
trived,  that  as  the  Weight  A  from  getting  in. 
finks  the  Iron  B,  to  which  the  By  the  advantage  of  this  Vef- 
Buckec  C,  is  fattened  by  two  fej,  you  may  know  the  Con- 
Handles  Y^^^  on  the  end  of  flitutioa  of  the  Sea- Water  in 


'♦ 


which  are  the  moveable  Valves  ieveral  Depths ;  and  whether 
or  Bottoms  E  £,  and  thereby  it  be  falter  at^  and  towards,  the 
4nws  down  the  Bucket ;  the    Bottom# 

P  3  Water 
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Water  that  is  left  in  the  Ocean  ought  to  he  more 
fait  about  the  Equator  than  towards  the  Poles^ 
where  there  is  not  fo  much  firefh  Water  exhaled 
becaufe  of  the  vjak  Heat  of  the  Sun.  * 

2.  A  fecond  Caufe  is  the  Heat  and  Coldnefs 
of  the  Water ;  for  the  fame  Water,  fait  Meat, 
pickled  Beef,  Pork,  Gfr,  tafte  falter  when  hot  than 
when  cold,  as  every  one  knows  from  his  own  Ob- 
fervation :  becaufe  the  Heat,  or  the  Particles  of  Fire, 
agitate  and  fharpen  the  Particles  of  Salt  contained 
in  fuch  Meat,  and  feparate  them  one  from  ano- 
ther; fo  that  they  ftrike  and  prick  the  Tongue 
more  Iharply,  Therefore,  becaufe  the  Sea-Water, 
near  the  Equator  is  hotter,  and  coldeft  towards 
the  Poles,  it  follows,  that  tho*  every  Part  of  the 
Ocean  were  admitted  to  be  of  equal  Saknefs,  yet 
it  ought  to  tafte  fakeft  about  the  ^Equator,  and 
frefheft  near  the  Poles. 

3.  A  third  Caufe  is  a  greater  or  lefs  quantity  oi 
Salt  in  divers  Parts  of  the  Chanel  pf  the  Sea ;  for 
as  we  find  not  Mines  of  Salt  all  over  the  dry 
Land,  nor  a  like  quantity  of  Sak  in  the  Places 
where  they  are  found,  the  fame  may  be  fuppofcd 
at  the  Bottom  of  the  Ocean,  where  fome  Shores 
and  Chanels  are  not  fo  fiill  of  Sak  as  others. 
Therefore  where  there  is  a  greater  quantity  of 
Salt  at  the  Bottom  of  the  Ocean,  there  the  Sea^ 
Water  is  more  fait,  becaufe  there  is  greater  Plen- 
ty of  this  Mineral  imbodied  or  foaked  in  it,  as 
is  eafy  to  conceive.  For  this  Reafon  the  Sea- 
Water  near  the  Ifle  oiOrmus  is  extream  fait,  be- 
caufe the  Ifland  itfelf  is  all  Salt.  But  whether 
there  be  a  greater  quantity  of  Salt  Mines  under 
Water  in  the  Torrid  Zone  tiizn  about  .die  Poles  is 
uncertain  for  want  of  Obfervations  •,  but  fome 
think  it  probable  (becaufe  of  the  greater  Heat  of 
the  Sun  whereby  the  frefli  Particks  are  exhaled) 

X  that 
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that  there  is  more  Salt  in  the  former :  tho'  this  be 
but  a  weak  Rcafon. 

4.  A  fourth  Caufe  is  the  frequency  and  fcarcity 
of  Rain  or  Snow.  In  the  northern  Countries  they 
have  both  very  frequent:  but  under  the  'Torrid Zom 
they  have  no  Rains  at  all  for  fome  Parts  of  the 
Year,  and  at  other  Times  they  are  almoft  cohftant. 
Therefore,  in  thefe  Places,  the  Ocean,  near  the 
Shores,  is  not  fo  fait  in  rainv  Months  as  it  is  in 
dry  ones.  Yea  in  feveral  Places  on  the  Coaft  of 
Malabar^  in  India^  the  Sea- Water  taftes  fweet  in 
the  rainy  Months,  by  reafon  of  the  vaft  quanticf 
of  Water  which  flows  from  off  Mount  GaUy  an4 
falls  there  into  the  Sea.  This  is  the  Reafon  why, 
at  different  Times  of  the  Year,  the  fame  Parts  rf 
the  Ocean  arc  erf"  different  Degrees  of  Saltnefs.  Bui 
becaufe  in  the  northern  Countries  there  are  coa- 
ftant  Rains  and  Snow  almoft  throughout  the  whole 
Year,  therefore  the  Sea  there  is  lefs  fait  than  ift 
the  Torrid  Zone. 

5.  A  fifth  Caufe  is  the  different  quality  of  the 
Water  to  diffolve  and  mix  the  Salt  with  it ;  for 
hot  Water  diffolves  Salt  much  fooner  than  cold : 
and  therefore  tho*  there  were  the  fame  quantity 
of  Salt  under  Water  in  the  Chanels  of  the  Sea, 
near  the  Poles,  as  about  the  Equator ;  yet  becaufe 
the  Water  is  cold  there,  it  cannot  fo  quickly  dif- 
folve it  into  minute  Particles  and  mix  with 
it,  as  the  Water  in  the  Torrid  Zsone  which  li 
hotter. 

6.  A  fixth  Caufe  is  the  great  and  many  large 
Rivers  that  empty  thcmfelves  into  the  Sea ;  but 
thefe  only  caufe  an  Alteration  upon  the  Coafts ; 
for  the  main  Ocean  is  not  fenfibly  ^iffefted  by  them. 
Mariners  relate  that  upon  the  C<xift  oiBrafil  where 
the  Bio  de  la  Plata  empties  itfelf  into  the  Sea, 
the  Ocean  lofes  it's  fait  Tafte,  at  almoft  fifteen 
leagues  Diftance  from  the  Shore  \  and  the  fame 

P  4  may 
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may  be  faid  of  the  African  Ocean  on  the  Cbaft 
of  Congo y  and  in  feveral  other  Places,  as  about 
j^alabar  in  Indiay  (as  was  obferved  before)  6ff. 
To  thefe  Caufes  we  may  add  the  fpringing  up  of 
frefli  Water  in  fome  places  from  the  Bottom  of  the 
Sea. 

THESE  Caufes  (whether  feparate  or  united) 
make  a  great  variety  of  Salmefs  in  different  Parts 
of  the  Ocean,  and  by  thefe  that  variety  is  explain- 
ed and  accounted  for. 

HENCE  there  is  given  a  Reafon  why  the 
Water  of  the  German  and  northern  Ocean  will 
not  yield  fo  much  Salt  by  boiling,  as  the  Water 
of  the  weftern  Ocean  about  Spain^  the  Canary 
Iflands,  and  Cape  Verd  in  Africa^  (from  whence 
the  Dutch  fetch  abundanfce  of  Salt  and  tranfport  it 
to  feveral  northern  Countries,  viz.  to  Prujfta^  Po^ 
land  J  &c.)  becaufe  thefe  Coafts  are  nearer  the 
horrid  Zone  than  the  other  -,  tho*  perhaps  both  their 
Chanels  may  contain  an  ^equal  quantity  of  Salt. 

THE  Sea- Water  in  the  Ethiopic  Ocean,  over 
tgainft  Guinea^  yields  white  Salt,  with  once  boiling, 
as  fine  as  Sugar,  fuch  as  neither  the  Spanijh  Ocean, 
nor  any  other  in  Europe  will  produce  at  once 
boiling. 

PROPOSITION    XI. 

Why  Rain-Water  catcbed  In  the  middle  of.  the  Ocean 
is  found  to  be  fweet  and  frejh^  when  it  proceeds 
from  the  Vapours  which  are  exhaled  from  the  Sea  ; 
whereas  the  Water ^  which^  hy  boiling  or  di/iillingj 

:  we  feparate  from  the  fait  Water  of  the  Sea^  « 
found  to  be  fait. 

.  THOSE  that  have  diligently  fearched  into 
the  Secrets  of  Nature,  I  mean  the  learned  Chy- 
mifts,  (not  thofe  ignorant  Pretenders  to  Chymiftry) 

havQ 
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have  hitherto  laboured  in  vain  to  find  out  a  Me- 
thod  of  diftilling  or  extrading  fi-elh  Water  from 
the  Sea- Water,  which  would  be  of  great  ufe  and 
advantage  to  Navigation  {g).  And  tho*  both  by 
Decoftion  and  Diftillation,  which  are  in  EfFefl: 
the  fame,  there  is  Salt  left  in  the  Bottom  of  the 


(g)  Mr  Hauton  firft  found 
out  the  Secret  of  making  Sea- 
Water  fweet.  It  confifts  firft 
in  a  Precipitation  made  with  the 
Ofl  of  Tartar^  which  he  knows 
to  draw  with  fmall  Charges, 
Next  he  diftils  the  Sea- Water  ; 
m  which  the  Furnace  taketh 
up  but  little  Room,  and  is  fo 
made,  that,  with  a  very  little 
Wood  or  Coal,  he  can  diftil 
twenty  four  French  Pots  of  Wa- 
ter in  a  Day ;  for  the  cooling 
of  which  he  hath  this  new  In- 
vention, that  inftead  of  making 
the  Worm  pafs  thro'  a  VefTd 
full  of  Water  (^as  is  the  ordi- 
nary Practice),  he  maketh  it  go 
thro'  a  Hole,  made  on  purpofe 
out  of  the  Ship,  and  to  enter 
in  again  thro*  another ;  fo  that 
the  Water  of  the  Sea  perform- 
cth  the  cooling  Part ;  by  which 
means  he  faveth  the  Robm 
which  the  common  Refrigirium 
would  take  up ;  as  alfo  the  La- 
bour of  changing  the  Water 
when  the  Worm  hath  heated 
it.  But  then,  thirdly,  he  joins 
to  the  two  precedent  Operations 
Filtration,  whereby  perfeftly  to 
corredlthc  malignity  of  the  Wa- 
ter. This  Filtration  is  made  by 
means  of  a  peculiar  Earth,  which 
he  roixeth  and  ftirs  with  the  di- 
ftilled  Water,  and  at  length  fuf- 
fers  to  fettle  at  the  Bottom 

He  maintains  that  this  diftil* 
led  Sea- Water  is  ajtogcther  &- 
I 


lubrious :  he  proves  it  from  Ex- 
perience, it  having  been  given 
to  Men  and  Beafts,  without  any- 
ill  EfFedl  at  all  upon  them. 
Secdndljy  from  Rcafon  grounded 
on  this,  that  that  peculiar  Ear& 
being  mixed  with  the  diiliUcd 
Water,  blunts  the  Points  of  the 
volatile  Spirits  of  the  Salt,  and 
fervcth  them  for  Sheaths,  if  I 
may  fo  fpeak,  taking  awaj 
their  force  and  malign  fharp- 
nefs.  ?hilof.  Trarif.  abridged 
by  Low  thorp.  Vol,  2.  Tage  297, 
I  have  been  credibly  inform* 
cd  by  experienced  Sailors  f'par- 
ticularly  fome  that  had  an  En,- 
ginc  on  Board)  that  Salt- Wa- 
ter made  freih  by  Diftillation, 
would  not  quench  Thirft ;  but 
that,  when  they  had  drank  as 
much  as  they  could  giet  down, 
their  Thirft,  was  not  at  all  a- 
bated.  So  neceflary  are. the 
Impregnations,  which  the 
Waters  receive  in  their  paif- 
fages  about  the  Earth,  to  make 
them  nutritive.  And  the  richer, 
and  more  fulphureous,  thofe 
Impregnations  are,  fo  much  the 
richer,  and  better,  fuch  Wa- 
ters are  accounted.  An  in- 
ftance  of  which  we  have  in' 
the  Richnefs  and  Spirituoufnels 
of  the  Tbamet'Water  at  Sea, 
which  no  doubt  it  receives 
from  it*s  Impregnations  by  the 
Soil,  and  Filthy  of  the  London 
Kernels. 

Veffcl, 
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Vcflcl,  yet  the  Water  thus  feparafed  is  ftill  fait, 
and  not  fit  for  drinking,  which  fefstns  ftrange  to 
thofethat  are  ignorant  of  the  Caufc  of  it.  This 
is  taught  by  Chymiftry  (which  is  the  trueft  PUio- 
fophy),  by  the  help  of  which  there  are  found  two 
kinds  of  Salt  in  all  Bodies,  which  tho*  they  per- 
feftly  agree  in  Tafte,  yet  they  exceedingly  differ  in 
other  Qualities  :  Artifts  call  the  one  fixed  Salt,  the 
other  volatile.  The  fixed  Salt,  becaufe  of  it's  Gra- 
vity, is  not  evaporated  by  Diftillaticm,  biit  re- 
mains in  the  Bottom  of  the  Veffel :  but  the  vola- 
tile Salt  is  fpirituous,  and  indeed  nothing  but  a 
moft  fubtile  Spirit,  which  is  eafily  raifed  with  a 
very  gentle  Fire  •,  and  therefore  in  DiftiUation  af- 
cends  with  the  fweet  Water,  and  is  well  mixed 
with  it  by  Rcafon  of  the  fubtilty  of  it*s  Particles, 
This  fixed  and  volatile  Salt  is  found,  by  Chymifts, 
to  be  not  only  in  Sea- Water,  but  almoft  in  all 
Bodies,  tho*  more  in  fome  than  in  others ;  in  Herbs 
that  tafte  (harp  there  is  more,  but  in  oily  and  in- 
fipid  Things  lefs.  The  Difficulty  therefore  lies 
in  feparating  the  volatile  Salt,  or  the  fait  Spirit 
from  the  Water  5  for  it  is  this  which  hath  render- 
ed all  the  Efforts  hitherto  fi-uitlefs. 

BUT  why  Rain- Water  Ihould  be  as  fweet  and 
frefh  on  the  main  Ocean  as  it  is  at  Land,  when 
it  is  generated  from  Exhalations,  which  arifc 
fi'om  the  Sea  by  the  Heat  of  the  Sun,  or  is  exhaled  by 
the  Force  of  fubterraneous  Fire,  which  5^vapora- 
tdon  no  way  differs  fi-om  DiftiUation,  diere  fecmeth 
to  be  a  fourfold  Caufe. 

I.  A  flow  and  gentle  Evaporation,  by  which 
only  the  more  fubtile  Part  is  exhaled  out  of  the 
Ocean,  which  tho*  it  contain  the  volatile  Spirit 
of  Salt,  yet  it  is  in  a  lefs  quantity  than  when  the 
Evaporation  is  made  by  a  ftrong  Heat.  2,  The  lon^ 
Space  which  this  Vapour  paffes  thro*  before  it 
arrives  at  diat  Region  of  the  Air  where  it  is  con« 

denfed 
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denfed  into  Rain :  in  which  Paflage  it  is  pofllble 
that  the  faline  Spirit  nuy  be  by  degrees  feparated 
from  the  watery  Panicles.  3.  The  Mixture  of 
other  frefti  Particles  of  Water  that  are  in  the  Air. 
4.  The  Refrigeration  and  Coagulation  or  Conden- 
fetion  of  the  Vapour.  For  thefe  Vapours  in  their 
^fcent  from  the  Ocean  become,  by  degrees,  colder^ 
and  mixing  with  others  in  their  Way,  they  arc 
condenfed  and  turned  in  Clouds ;  and  in  this  Re- 
frigeration and  Condenfation  the  faline  Spirits  fly 
away,  with  fiery  Particles,  into  a  higher  Place 
of  the  Air. 

BUT  why  this  dodi  not  happen  in  Diftilla- 
tion  (where  the  Vapours  exhaled  become  more 
cool  and  condenfed)  proceeds  from  hence:  i.  In 
this  fhort  Paflage  the  faline  Spirit  fl:icketh  clofe 
to  the  watery  Particles,  a.  The  Vapour  is  kept 
in  a  VeflTel  which  doth  not  admit  die  Spirit  to 
fly  thro*  it, 

PROPOSITION  XIL 

Sea-Heater  is  heavier  t^an  frejh  \  and  Sea-Water  in 
one  Place  is  heavier  than  in  another  {hy 

THE  Reafon  of  this  is  plain  from  wliat  we 
have  faid  before,  viz.  that  the  Sea-Water  contains 
a  fixed  Salt  whicfi  is  a  much  heavier  Body  than 

[b)  Mr  Boyli  having  rccom-  *  increafe  in  Weight  the  nearer 

mended  this  Matter^  among  o-  *  he  came  to  the  Line,  *cill  he 

thers,  to  a  learned  Phyfician  that  *  arrived  at  a  certain  Degree 

was  failing  to  America,  and  fur-  *  of  Latitude;  as  he  remembers 

niOied  him  with  a  fmall  hydro-  *  it  was  about  the  ^o^^ ;  after 

ftatical  Inftrument  to  obferve,  *  which  the  Water  fecmed  to 

from  time  to  time,  the  differ-  *  retain  the  fame fpecificCJravity 

cnces  of  Gravity  he  might  meet  *  'till  he  came  to  Barbadoes,  or 

with  i  this  Account  was  retur-  *  Jamaica.  Lofotb<irp*s  Abridge 

ned  him  \  *  that  he  found,  by  *  ment  oiPbihf.  TranfaB^  Page 

•  the  Glafs,  the  Sca-Watcr  to  *  297,  Vol.  «. 

frefh 
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frelh  Water :  and  we  have  fliewn  that  there  is  a  dif- 
ferent quantity  of  Salt  in  different  Parts  of  the  Sea  5 
which  muft  cauic  the  Gravity  of  the  Water  to  be 
unequal.  Bia  fome  Sea-WiUcr  may  happen  to  tafte 
more  fait  than  others,  and  yet  be  not  more  weigh- 
ty ;  becaufe  it  perhaps  contains  a  greater  quanti- 
ty of  volatile  Salt,  which  does  rather  diminifh 
than  increafe  it*s  Weight,  tho*  it  make  it  more 
fait. 

PROPOSiriON  XIII. 

Sea-Water  doth  not  fo  eafil*)  freeze  asfrejh  \  or  a  grea^ 
ter  Degree  of  cold  is  required  to  congeal  Sea-tVater^ 
than  to  congeal  frejh^ 

EXPERIENCiE  (hews  this,  contrary  to  the 
Opinion  of  the  Peripatetics^  who  mention  that  by 
how  much  Water  is  more  pure,  it  is  lefs  liable  to 
freeze,  and  that  Sea- Water  being  more  elemen- 
tary than  frefh  will  freeze  the  fooner  j  which  is 
falfe. 

'BUT  the  Cawfe  is,  that  in  Salt  there  is  a  cer- 
tain Spirit  which  refills  Coagulation,  and  this  being 
feparated  from  it,  will  not  congeal  in  the  hardeft 
Froft,  as  is  well  known  to  Chyitiifts:  for  they 
frequently  make  ufe  of  this  5pirit  of  Salt  (i). 

(/)  The  Particles  of  two  dif-  tion.  So  that  Water  mixed 
fcrent  Bodies,  which  would  be  with  Salt,  is  more  in  Motion 
more  at  Reft  when  feparate,  than  Water  alone ;  and  there- 
by hen  they  are  mixed  are  put  fore  the  Particles  of  Sea- Water 
into  new  Motions  by  Attra6lion,  are  not  fo  eaiily  congealed,  or 
which  a6b  upon  them  only  '  made  to  reft,  as  the  Particles  of 
when  they  approach  one  anO'  frefli,  which  do  not  lefift  the 
ther ;  and  caufcs  them  to  meet  cold  with  fuch  violent  Motions, 
anddafli  with  great  Violence,,  Sec  Wr«'/(?»'s  0///V/.  Pag.  355. 
and  to  keep  hot  with  the  Mo* 

PRO' 
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PROPOSITION  XIV. 

fyby  the  Ocean  is  not  enlarged  when  it  receives  fa 
many  Rivers. 

THE  Caufe  is;  i.  The  Water  returns  from 
the  Sea,  thro*  fubterraneous  Fiflures  to  the  Heads 
of  the  Rivers.  2.  Plenty  of  Vapours  are  raifed 
from  the  Ocean,  a  great  Part  of  which  being  turn- 
ed into  Rain,  fall  partly  into  the  Ocean,  and  part- 
ly on  the  dry  Land  (*). 

PRO- 


{k)  since  the  Ocean  con- 
fUntly  receives  a  prodigious 
<juantity  of  Water,  both  from 
Rivers  that  exonerate  them- 
felves  into  it»  and  alfo  from  the 
Air,  in  Dew,  Rain,  and  Snow, 
that  fall;  it  is  impoilible  but  it 
ihould  be  enlarged,  andencreafe 
to  an  immenfe  Bulk,  unlefs  it 
be  as  much  leflened  fome  other 
way.  And  feeing  there  hath 
not  been  obferved  any  fuch 
great  increafe  in  the  Sea,  and 
that  the  bounds  of  the  Earth 
and  Ocean  are  found  to  be  in 
all  Ages  the  fame,  it  remains 
that  we  inquire  by  what  means 
the  Ocean  lofes  10  much  Wa« 
ter  as  it  receives  from  Rain 
and  Rivers  flowing  into  it. 
There  are  two  Hypothefes  a- 
jnong  Philofophers ;  one  is,  that 
the  Water  of  the  Sea  is  car- 
ried, by  fubterraneous  Conduits 
to  the  Springs  of  Rivers,  and, 
in  it*s  draining  thro*  the  Fif- 
fnres,  lofes  it*s  Saltnefs :  the  o- 
ther  is,  that  it  happens  by  the  Va- 

Surs  that  are  drawn  up  from  it*s 
iface.  The  former  is  now  re* 


jefted  bymoft,  it  being  difficulty 
if  not  impoilible,  to  explain  kour 
the  Water  of  the  Ocean,  being 
more  depreffed  than  the  very 
Mouthsof  the  Rivers,  can  come 
up  to  their  Springs,  which  are, 
for  the  moft  part,  on  very  high 
Mountains;  but  in  the  latter  Hy- 
potheiis  we  have  no  Occaiion  to 
explain  this,  neither  to  hinder 
the  Growth  of  the  Ocean,  nor 
to  fupply  the  Springs  with  Wa- 
ter; both  which  may  be  mora 
cafily  done  by  the  Vapours, 
which  we  certainly  know  to  b« 
drawn  up  from  the  Surface  of 
the  Sea. 

The  quantity  of  Vapours 
drawn  up  from  the  Sea  was 
tried  b^  Dr  Hailgy^  who  mad4 
the  tollowbg  Computation* 
Pbihf  7r4mfaa.  N*^  189.  Page 
366. 

By  an  Experiment  made  with 
great  Care  he  found  that  Wa« 
ter,  falted  to  the  fame  Degree 
as  b  common  Sea- Water,  and 
heated  to  the  fame  Degree  of 
Htat,  which  is  obferved  to  be 
that  ef  Air  in  our  hotted  Sum- 
roert^ 
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PROPOSITION   XV. 

Somi  Parts  of  the  Ocean  differ  in  Colour  from  others. 

W  E  obferve  that  towards  the  North  Pole,  the 
Sea  feems  to  be  of  a  black  Colour,  and  in  the  Tor- 
rid  Zone  of  a  dulky  Colour,  and  in  other  Places  of 
z  green  Colour.     Upon  the  Coaft  of  New  Guinea^ 

the 


iners,  to  exhale  the  thicknefs 
of  a  fixtieth  Part  of  an  Inch 
in  two  Hours.  From  whence 
it  appears  that  a  Bulk  of  Wa- 
ter a  tenth  Part  of  an  Inch 
high  will  be  exhaled  into  Va- 
pours in  twelve  Hours. 

So  that  if  the  Superficies  of 
the  whole  Ocean,  or  a  Part  of 
it,  as  the  Mediterranean  Sea  be 
known,  it  may  alfo  be  known 
how  much  Water  arifes  in  Va- 
pour from  it  every  Day  5  fup- 
poiing  the  Water  to  be  equally 
AOt  with  the  Air  in  Summer. 

**  For  from  what  hath  been 
**  laid  down,  a  Superficies  of 
•*  ten  fquarc  Inches  emits  daily 
*•  a  cubic  Inch  of  Water; 
•*  one  fquare  Foot,  half  a 
«*  Pint;  a  Square  whofe  fides 
«*  are  4  Feet,  one  Gallon ;  a 
**  fquarc  Mile,  6914  Tuns; 
**  and  one  Degree  fquare,  (fup- 
«*  pofed  confifting  of  69  Eng- 
•*  iijh  Miles)  33  Millions  of 
«  Tuns.'* 

This  learned  Gentleman 
eftimates  the  Mediterranean  to 
be  about  forty  Degrees  long, 
and  four  broad ;  allowances  be- 
ipg  made  for  the  Places  where 
it  is  broader  by  thofe  where  it 
Is  narrower,  fe  that  it*s  whole 


Superficies  may  be  accounted 
one  hundred  and  fixty  fquare 
Degrees ;  and  confequently  the 
whole  Mediterranean  muft  lofe 
in  Vapour,  according  10  the 
forefta ted  Proportion,  in  a  Sum- 
mer's Day,  at  leaft  five  thoufand 
two  hundred  and  eighty  mil- 
lions of  Tuns.  For  what  quan- 
tity of  Water  is  licked  off  the 
Surface  by  the  Winds,  (which 
is  even  more  fometimes  than 
is  exhaled  by  the  Heat  of 
the  Sun)  feems  impoilible  to  be 
reduced  to  any  Rule. 

It  remains  that  we  compare 
this  quantity  of  Water  with  that 
which  is  carried  daily  into  the 
Sea  by  the  Rivers,  which  is 
vtry  difficult  to  do,  when  we 
can  neither  meafure  the  Breadth 
of  the  Chanels  of  thefe  Rivers, 
nor  the  Velocity  of  the  Cur- 
rents. One  thing  is  left,  that 
a  Comparifon  being  made  be- 
tween thefe  and  the  River 
Thames,  and  by  fuppofing  them 
rather  greater  than  they  are,  we 
may  have  a  greater  quantity  of 
Water  than  is  really  poured  by 
them  into  the  Mediterranean. 

The  Mediterranean  receivei 

thefe  nine  confiderable  Rivers ; 

the  Ueruj^  the  Rhone,  the  Ttber, 

(he 
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the  Sea  in  fome  Parts  appears  white,  and  in  others 
yellow:  In  Streights,  or  narrow  Seas,  it  appears 
whitifh.  Upon  the  Coaft  of  Congo^  not  far  from 
Baja  cPAlvaroj  where  the  fmall  River  Gonzales 
fells  into  the  Sea,  the  Water  is  of  a  reddifh  Colour 
wliich  Tindure  it  receives  from  a  red  mineral 
Earth,  thro*  which  the  River  flows.  But  the  moft 
femous  for  it's  Colour  is  the  Arabian  Gulph,  being 
therefore  called  the  Red  Sea.  Some  will  have  it 
to  be  only  a  bare  Name,  and  taken  from  Erytbrusj, 
fome  time  King  on  that  Coaft  ;  others  will  have  it 
to  be  called  red  from  a  certain  Brightnefs  peculiar 
to  it,  which  is  caufed  by  the  reflefted  Rays  of  the 
Sun  (/).  But  the  moft  probable  Opinion,  and  which 


the  Po,  the  Danube,  thtNei^er, 
the  Boryfibenes,  the  Tanais,  and 
the  Ni/e;  all  the  reft  being  of 
no  great  Note.  Each  of  thcfc  Ri- 
vers, this  ingenious  Gentleman 
fuppofesto  be  ten  times  greater 
than  the  Tbamesy  not  that  any 
of  them  is  fo  great  in  Reality, 
bat  to  comprehend  with  them 
all  the  fmall  Rivulets  that  fall 
into  the  fame  Sea. 

He  fuppofes  the  River 
*Tbame5y  at  Kingfton  Bridge, 
where  the  Flood  feldom  reaches 
to  be  in  breadth  about  loo 
Yards',  and  in  depth  3 ;  and  the 
Water  to  run  two  Milfcs  an 
Hour.  If  therefore  the  breadth 
of  the  Water,  100  Yards,  be 
multiplied  by  3,  the  depth, 
and  the  ProduA  300  fquare 
Yards  by  48  Miles,  or  84480 
Yanis,  which  the  Water  runs 
every  Day,  the  produA  will  be 
25344000  cubic  Yards  of  Wa- 
ter, or  20300000  Tuns  that  arc 
carried  every  Day  into  the  Sea. 

Now  if  each  of  the  aforcfaid 
fiine  Rivers  yield  ten  times  as 


much  Water  as  the  Thames; 
it  will  follow,  that  each  of 
them  carries  every  Day  into 
the  Sea  303  Millions  of  Tuns: 
and  the  whole  nine,  1827 
Millions  of  Tuns  in  a  Day. 

But  this  is  but  little  more 
than  one  third  of  what  is  pro- 
ved to  be  raifed,  in  Vapour, 
out  of  the  Mediterranean  in 
twelve  Hours  time.  Hence  it 
appears  that  the  Mediterranean 
is  fo  far  from  increafing  or  0- 
verflowing  by  the  Rivers  run- 
ning into  it,  that  in  a  ihorc 
Time  it  would  rather  be  eva- 
porated, and  drawn  out,  un- 
lefs  the  Vapours  that  it  exha- 
led returned  in  Dew  or  Raia 
upon  it. 

Jurin^s  Appendix* 

(I)  Some  will  have  this  to 
be  the  fame  with  Efau  or  E- 
dom^  who  firft  inhabited  Ida- 
maoy  a  Country  near  the  Ara- 
bian Gulph,  from  whence,  fay 
they,  it  came  to  be  called  the 
Red-Seat  viz*  from  Edom,  i.  e. 
Red. 

is 


224  ^^^  Abfokte  Part       Sect.  IV. 

is  confirmed  by  Experience,  is,  that  it  came  to  be 
fo  called  from  the  red  Sand  that  lies  upon  the  Shore, 
and  is  often  contrary  to  it*s  Nature,  mixed  with 
the  Water  by  the  vehement  Flux  and  Reflux  of  the 
Sea,  which  is  extraordinary  in  this  Gulph ;  info- 
much,  that  it  tofles  it  to  and  again  like  Aflies,  and 
keeps  it  from  falling  to  the  Bottom  by  it*s  violent 
Agitation.  This  is  related  by  Sailors,  who  tell  us, 
that  it  fometimes  appears  as  red  as  Blood ;  but  if  it 
be  kept  in  a  Veflel  without  fhaking,  the  red  Sand 
will  fubfide,  and  may  be  feen  in  the  Bottom.  It 
very  often  happens,  that  violent  Storms  blowing 
from  the  Red-SeUy  towards  Arabia  or  Africa^  carry 
widi  them  fuch  Heaps  of  red  Sand,  as  to  cover 
whole  Caravans,  or  Troops  of  Men  and  Beafts, 
whofe  Bodies  in  time  are  thus  converted  into  true 
Mummy.  There  are  other  Opinions  among  Au- 
thors, about  the  Name  of  this  Gulph,  but  they  are 
all  of  no  Weight,  as  appears  from  Experience. 

W  H  E  T  H  E  R  the  fame  or  fome  other  Caufe, 
hath  urged  Mariners  to  call  the  Gulph  of  Calif  or- 
nia  or  {i^ermejo)  the  Red-Sea^  I  have  not  yet  found 
obferved  by  Authors. 

PROPOSITION    XVI. 

I  ■ 
Itbere  are  certain  Peculiarities  ohferved  in  fome  Parts 
of  the  Ocean. 

THE  Sea  called  by  the  Portuguefe  di  Sargajfo^ 
begins  about  the  Salt  Iflands,  nor  for  from  Cape 
Verdy  and  extends  itfelf  from  the  20^^  Degr.  of 
North  Latitude,  and  to  34  Degr.  South.  It  feems 
to  be  of  a  green  Hue,  tho*  this  be  not  it's  proper 
Colour,  but  owing  to  a  certain  fmall  leaved  Herb, 
(not  unlike  Water-crefles)  which  we  call  the  Sea- 
Lentile,  or  fmall  leaved  Parfley,  hvit^t  Fortune fe 
Sargajfo.  The  Leaves  of  this  Weed  are  fo  mu- 
tually 
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tually  intermixed  one  with  another  that  they  cover 
the  Surface  of  the  Ocean  in  this  Place ;  fo  that 
the  Water  can  fcarcely  be  feen,  and  Sailors  afar 
off  take  it  to  be  an  Ifland  or  green  Fields ;  nor 
can  they  fail  thro*  this  Knot  of  Herbs  unlefs  they 
be  driven  by  a  tolerable  Wind.  The  Herb  bears 
a  fmall  Berry,  not  unlike  our  red  Currants,  but 
infipid  and  hollow  within.  Whence  they  proceed 
is  uncertain,  not  from  the  Land  for  that  is  too 
far  off  this  Sea,  nor  from  the  Bottom  (as  I  think) 
becaufe  the  Ocean  is  here  of  a  vaft  Depth  and  in 
many  Places  unfathomable. 

BETWEEN  the  Cape  of  Good- Hope  and  the 
Iflands  of  "Trijtan  de  Cunha^  there  are  feveral  long 
Stalks  like  Reeds  of  a  confiderable  thicknefs, 
found  floating  on  the  Water,  and  thefe  very  often 
are  entangled  with  Sea-Alkanet,  or  with  Sargaflb. 
The  Sailors  call  them  Thrombs,  and  they  take 
it  for  a  fure  Sign  if  they  meet  with  it  at  Sea, 
as  they  are  failing  to  India^  that  either  they  are 
near  the  Cape  of  Good- Hope,  or  have  paffed  it. 

U  P  O  N  the  Coaft  of  the  Ifland  of  Madagafcar^ 
the  Ocean  cafl:s  out  red  and  white  Coral,  which 
grows  like  a  Shrub  under  Water :  and  tho*  they 
are  foft  in  fome  Places,  yet  between  Madagafcar 
and  Africa,  there  are  faid  to  be  Rocks  of  hard 
Coral  {m). 

UPON  the  Coafl:  of  Prujfm  in  the  Baltic,  the 
Sea  cafts  up  excellent  Amber,    which  the  Inliabi- 

(m)  Mr  Guifony  is  of  Opi-  alledging  that  he  <?an  fhcw  a 

nion,  that  Coral  is  fo  far  from  Salt  of  Coral,  which,  being  call 

being  a  Plant  that  'tis  a  meer  into   Water,     and    there   dif- 

Mineral,    compofed  of    much  folved,  upon  the  Evaporation 

Salt,  and  a  little  Earth;  and  that  of  that  Water  by  a  gcnde  Heat, 

it  is  formed  into  that  Subftance  is  prefently  coagulated  and  con- 

hv  a  Precipitation  of  divers  Salts,  verted  into  (lore  of  fmall  Sticks 

that  cnfues  upon  the  Encoun-  refembling  a  little  Foreft.  Phi'- 

tcrof  the  Earth  with  thofe  Salts,  hf,    Tranf.  abridged   by  LcW'^ 

This  Sentiment  he  confirms  by  thorps  Vol!  2.  Page  493. 

VOL.  I.  CL  ^^^^ 
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taiits  are  taught  to  draw  to  the  Shore  with  Nets 
of  Wire,  when  certain  Winds  blow. 

THE  Ocean  cafts  up  Ambergris  only  in  the 
horrid  Zoncy  (if  we  may  believe  fome  Authors) 
viz.  at  the  Shore  of  Brafil  (where  a  Dutch  Soldier 
once  found  a  Piece  weighing  five  hundred  Pounds 
and  prefented  it  to  Count  Maurice  of  Najfau)  •, 
alfo  at  Madagafcavy  at  the  Cape  of  Good-Hope^  at 
the  Ifland  of  Maurice  (by  the  Portuguefe  called  de 
Cerne)y  at  Sumatra^  and  other  Indian  Iflands.  Garcias 
relates,  tliat  there  was  a  Piece  one  time  found  of 
two  thoufand  Pound  Weight,  and  that  fome  Ifland$ 
are  all  of  Ambergris  •,  but  he  docs  not  tell  us 
where  they  are  fituated  («). 

THE  Etbiopic  Ocean,  at  Guinea^  Congo^  and 
Angola^  has  this  peculiar  Property  •,  that  Shells  as 
green  as  Grafs  ftick  to  the  Sides  and  Keels  of 
6hips ;  while  they  remain  or  fail  there,  which  re- 
tard their  Courfe  and  eat  out  the  Timber. 
.  UPON  the  Coaft  of  Bretagne  in  France j  wild 
f'owls  are  generated  on  the  Sides  and  Keels  of 
Ships,  being  at  firft  unftiapely,  but  afterwards  are 
formed  by  degrees,  and  having  their  KUs  faft- 
ried  into  the  Wood,  they  begin  to  move,  and  at 
laft  pull  themfelves  off,  and  fwim  in  the  Sea  like 
Ducks.     [Thefe  we  call  Barnacles,  "l 

.  (n)   Ambergris  is  foutid  in  Some  will  haVe   it  to  be  the 

feveral    other    Places ;    as     at  Wax  or  Honey  of  fome  living 

C^ipc  Comonn,  there  was  taken  Creature;  others  fay  it   ifTuei 

up  a   Piece   of  three  hundred  out  of  the    Root   of  a  Tree, 

Weight,  and  another  weighing  that    grows   in    the  Sea,-  like 

fifteen  hundred  Pound ;  at  Jm-  Gum ;  others  that  it  is  a   Bi* 

hergris'Pmnt  in  Jamaica  there  tumen*    and    comes  from  the 

ivas  found    a  Piece  one  hun*  Entrails  of  the  Earth,  which  is 

dred  and  fifty  Pound  Weight ;  the  moft  likely  Opinion.     See 

and   in  feveral  Places  without  Philof.  Tranf. tio^z.V^g^  On • 

the  Torrid  Zone,  as  upon  the  No  232.  Page  71 1,  and  No  265. 

Coaft  of  New  Enghnd,  on  the  Page  57^. 


wcilcrn  Codfl  of  InUnd,  Sec* 


THE 
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THE  Excrement  of  the  Ocean,  which  we  call 
Froth,  is  obferved  to  float  in  feveral  Places,  and 
more  in  fome  than  in  others. 

THERE  are  found  Water  Lentils  in  feveral 
Parts  of  the  Ocean,  as  between  England  and  Franccy 
upon  the  Coaft  of  the  South  Continent,  and  elfe- 
where. 

O  N  the  Coaft  of  Malabar  and  Cambaya  there 
are  found  Serpents  upon  the  Surface  of  the  Water : 
from  whence  Sailors  guefs  at  their  approach  to 
thefc  Countries. 

-  ABOUT  four  Leagues  from  New-Spain,  fe- 
veral Roots,  Reeds,  and  Leaves,  like  thofe  of 
the  Fig-Tree,  float  to  and  again,  upon  the  Wa- 
ter, which  they  commonly  eat ;  and  their  Tafte 
is  fomething  like  Cabbage. 

.  WE  read  in  the  firft  Voyage  of  the  Dutch  to 
the  Streights  of  Magellan j  that  on  the  twelfth  of 
January  1599.  ^^e  Water  of  the  Ocean,  not  far 
from  the  Mouth  of  the  Silver  River ,  {Rio  de  Plata) 
appeared  of  a  red  and  bloody  Colour;  but  when 
they  had  drawn  up  a  Bucket,  and  obferved  it 
more  narrowly,  they  found  in  it  an  innumerable 
Multitude  of  little  Worms  of  a  red  Colour,  whicb^ 
being  taken  mto  their  Hands,  leaped  up  and  down 
like  Fleas.  Hence  the  Seamen  call  them  Sea* 
Fleas  *,  and  believe  that  they  are  vomited  by 
Whales,  at  a  certain  Time  of  the  Year.  Others 
think  they  proceed  from  an  innumerable  Company 

of 

•  Dr  Derham  in  his  Phyf,  Months,  as  to  change  the  Wa- 

^toJ.    lib.  iv.  c.  ii,Note(»)  ter  red,  or  yellow,   according 

faith,  the  Infers  that  for  the  to  the    Colour   they    are    of. 

naoft  part  difcolour  the  Waters,  Of  which  Dr  Florence  Schttyl 

are   the    fmall   Infers   of  the  told  Swammerdam  this  merry 

Sbrimf- Kindt  called,  by  Swam-  Story,  *  That  one  day,  when 

merdam^    VuUx  aquaticus   ar-  *  he  wa^  very    intent   in    his 

h^rejctns.  Which  ar*  fometimes  *  Study,  he  was  difturbcd  with 

fo  numerous  in  the  Summer  *  si    hi»rrible    Rumour ;    and 

Q^a  *  when 
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of  fmall  Crabs,  that  fill  the  Sea  towards  the  South 
Continent,  fo  that  in  a  weak  Light,  as  in  the 
Morning  and  Evening  Twilight,  the  Ocean  ap- 
pears to  Sailors  of  a  bloody  Colour. 

BUT  this  is  not  the  Place  for  treating  of  A- 
nimals  of  different  Kinds  that  are  found  in  dif- 
ferent Parts. 

PROPOSiriON    XVII. 

IVh'j  the  Sea  appears  bright  andjhining  at  Night ;  <?/- 
pecially  if  the  IVava  are  violently  agitated  with  a 
Storm. 

THIS  Phaenomenon  requires  the  Knowledge 
of  that  difficult  Point,  the  Caufe  of  Colours.  The 
Opinions  of  Philofophers  are  divided  about  it. 
They  that  explain  Colours  by  certain  and  various 
Motions  beft  folve  the  Phsenomenon  -,  the  more  ac- 
curate Explication  of  which  belongs  to  Phyfics  (p). 


*  when  he  was  fcarce  gotten  up 

*  to    enquire    what    was    the 

*  matter,  his  Maid,   half  dead 

*  with  the  fright,  came  run- 
'  ning,  and  fighing  told  him, 

*  that  all  the  Water  of  Lfyden 

*  was  changed  to  Blood.*  The 
Caufe  of  which,  upon  exami- 
nation, he  found  to  be  from  the 
numerous  Swarms  of  thofe  Fu- 
lices,  - 

The  Caufe  of  this  Concourfe 
and  Appearance  of  thofe  little 
Infcdls,  Dr  Derham  fays  is  for 
their  Coitus.  At  which  time 
they  arc  very  vencreous,  frisk- 
ing, and  catching  at  one  ano- 
ther;, and  many  of  them  con- 
joined Tail  to  Tail,  with  their 
Bodies  inclined  towards  one 
another. 

[p)  The  following  Query  of 


Sir  Ifaac  Netvton  will  perhaps 
give  us  the  bed  Notion  of  this 
Appearance.  *  Do  not  (fays  he) 

*  all     fixed     Bodies,      when 

*  heated  beyond  a  certain  De- 
<  gree,  emit  Light,  and  fhine? 

*  And   is    not    this   Emiflion 

*  performed  by  the  vibrating 

*  Motions  of  their  Parts  ?  And 

*  do  not  all  Bodies,  which  a- 

*  bound  with  terreflrial  Parts, 

*  and  efpecially with  fulphureous 

*  ones,  emit  Light  as  often  as 

*  thofe  Parts  are  fuSciently  a- 

*  giuted,  whether  that  Agita- 

*  tion  be  made  by  Heat,  or  by 

*  Friclion,  or  Pcrcuffion,  or  Pu- 

*  trefa^ion,  or  by  any  vital  Mo- 

*  tion,  or  any  other  Caufe  ?  as 

*  for  Inftance  ;  Sea- Water  in  a 

*  raging    Storm,    l^c.  Optics 
'Fagezi4^. 

PRO' 
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P  ROPOSITION    XVIII. 

7Jbe  Ocean  J  and  indeed  all  Waters^  caji  on  the  Jhore 
terrejlrial  Bodies ^  efpecially  about  the  Time  of  Full- 
Moon. 

IT  is  not  difficult  to  e;Kplain  the  Reafon  of 
this  Property,  which  is  found  to  be  true  by  Ex- 
perience. For  the  Water  being  in  Agit^tioa  con- 
tinually, either  one  way  or  other,  carries  with  it 
the  terreftrial  Bodies  towards  that  Part  whereto 
it  is  moved :  which  is  always  towards  fome  Shore, 
where  the  Motion  ceafing  they  are  left  upon  the 
Sand. 

BUT  this  Agitation  of  the  Ocean  is  greateft  at 
the  Full-Moon. 

THEREFORE  their  Opinions  are  abfurd 
who  believe  the  Ocean  to  be  a  fenfible  living  Crea- 
ture, and  that  it  continually  purgeth  itfelf  of  Dregs 
and  terreftrial  Bodies.  The  Reafon  of  it  is  here 
plain. 


0^3  CHAP. 
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CHAP.    XIV* 

Of  the  Motion  of  the  Sea  in  generally  and  of 
ifs  Flux  and  Refux  in  particular. 

PROPOSITION    1. 

ff^afer  has  hut  one  natural  Mothriy  by  which  it  miyoet 
from  a  higher  to  a  lower  Place,  And  if  the  ad^ 
joining  Places  are  of  an  equal  Altitude^  or  higher 
than  the  Superficies  tftbe  IVatery  it  naturally  refts^ 
and  is  not  moved  out  ofifs  Place  but  by  fame  extern 
nal  Caufe,  .... 

COMMON  Experience  manifefts  the  Truth  of 
this  Propofition.  For  if  you  take  a  Veflel  of 
Water  and  move  it,  the  Water  will  fluftuate,  and 
be  in  Motion,  'till  no  part  of  it  be  higher  thanano* 
ther  ;  that  is,  'till  it's  Superficies  be  fpherical,  as 
was  faid  in  Chapter  xiii.  And  although  perhaps 
this  Motion  may  proceed  from  an  external  Caule, 
viz.  the  Preffure  of  the  Atmofphere,  or  the  Mo- 
tion of  the  Air  round  the  Globe ;  yet  becaufe 
there  are  great  Difputes  about  this  Caufe,  and  the 
Motion  is  fo  apparent  in  the  Water  itlelf,  that  it 
doth  not  feem  to  proceed  from  any  external  Agent, 
therefore  it  may  be  called  natural,  to  diftinguifh  it 
at  leaft  from  other  Motions  of  the  Water.  And 
this  Motion  is  towards  that  Part  which  is  more  de- 
prefled. 

I  PRO^ 
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PROPOSITION    II. 

When  any  Part  of  the  Ocean  is  moved^  the  whole 
is  moved ^  or  all  the  other  Parts  of  the  Ocean  move 
fucceffivehj  ;  but  the  Motion  is  greater  by  bow  much 
it  is  nearer  the  Part  firft  moved. 

BECAUSE  when  one  part  of  the  Ocean  is 
moved,  it  neceflarily  changes  it*s  Place,  and  leaves 
that  it  was  in,  to  be  taken  up  by  the  Water  that 
was  next  it  5  whofe  place  is  again  fupplied  by  the 
Water  next  that,  and  fo  on.  But  the  Motion  be- 
xromes  lefs  in  the  more  remote  Parts ;  becaufe 
that  there  the  Water  was  firft  moved,  the  next 
to  it  rufhes  in,  not  from  one  Part,  but  all  round 
about ;  fo  that  it  leaves  a  round  Space  like  the 
Periphery  of  a  Circle,  which  is  fupplied  from  ^ 
larger  Periphery,  and  that  again  from  a  larger, 
and  fo  on.  But  the  greater  the  Periphery  is  from 
whence  the  Water  flows,  the  lefs  is  the  progref- 
five  Motion  inwards,  being  diftributed  into  a  lar- 
ger Space.  Juft  as,  when  a  Stone  is  thrown  into 
the  Water  it  forces  it  into  a  Round,  and  that 
forces  the  hext  Water  to  it  into  a  larger  Round 
and  fo  on  •,  and  the  fiirther  thefe  Peripheries  arfe 
from  the  Immerfion  of  the  Stone,  their  Motion 
is  diminilhed  and  lefs  fenfible  ;  and  tho*  there  may 
at  laft  feeni  to  be  none  all,  yet  there  will  be  ftilj 
ibme  very  fmall  Undulation,  except  it  be  hin- 
dered  by  another  Motion  of  the  Water, 

PROPOSiriON  III. 

fo  find  wbicb  way  the  Current  of  the  Sea  fets, 

CHUSE  a  Time,  ifpoffible,  when  no  great 
Winds  are  ftirring,  and  caft  a  Body  into  the  Wa- 
:       -  Ct4  ter 
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ter  of  almoft  the  fame  Gravity  with  it ;  mark  the 
iPlace  where  it  was  thrown  in,  and  let  a  Boat  re- 
main there  immoveable  •,  then,  when  the  Body  is 
carried  by  the  Current  a  little  way  from  the  Place 
where  it  was  thrown  in,  let  another  Boat  be 
placed  there ;  and  obferve  how  the  one  Boat  bears 
from  the  other,  and  you  have  the  i^oint  of  the 
Compals  toward  which  the  Current  fets  {a). 

PROPOSITION    IV. 

The  Motion  of  the  Sea  is  either  dire£t^  vortical^  or 
tremulous. 

I  call  the  Motion  direft,  when  the  Water  runs 
towards  a  certain  Point ;  and  vortical,  when  it  turns 
round  in  a  Whirl-Pool,  and  is  at  Times  abforbed 
and  vomited  up  ;  and  tremulous,  when  it  quakes, 
and  is  troubled  without  the  leaft  Wind.  We  Ihall 
defer  the  Confideration  of  the  two  laft  to  the  end 
of  this  Chapter;  and  treat,  firft,  of  the  direct  Mo- 
tion, which  we  Ihall  call,  in  general,  the  Mo- 
tion of  the  Sea. 

PROPOSITION    V. 

0/  the  Motions  we  obferve  in  the  Sea^  fome  are  gene- 
raly  fome  particular ^  and  others  accidental. 

[a)  The  Method  that  Sailors  rent,  and  ride  as  firmly  as  if 

commonly  ufe,  in  the  Gulph  of  it  were  faftened  by  the  llrongell 

Mexico,  to  keep  the  Boat  im-  Cable  and  Anchor  to  the  Bot- 

xnoveable  where  the  Seals  deep,  torn ;  this  Method  will  perhaps 

and  perhaps  not  to  be  foOndcd  facceed  in  feveral  other  Places 

is  this.  They  fink  downa  Plum-  where  there  are  under- Currents, 

met  of  Lead  about  forty  or  fifty  fuch  as  have  been  obfervcd  in 

Pound  Weight,    to  a    certain  the  Downs,  at   the  StreigbtS' 

number  of  Fathoms  deep,  as  Mouth,  and  in  the  Baltic,  See 

they  are  taught  by  Experience,  Dr  Stubb's  Obfervations  in  z 

and  tho'  the  Lead  is  nothing  Voyage  to  the  Carihbee  Iflands. 

near  the  Bottom,-  yet  will  the  fhiloj.  Tranf.  No  27. 


Boat  turn  Head  againftthe  Cur- 


IcaU 
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I  call  that  a  general  Motion  of  the  Sea,  which 
is  obferved  in  all  it's  Parts,  and  at  all  Times. 

I  call  thofe  proper  or  particular  Motions,  where- 
by only  fonie  Parts  of  the  Ocean  are  moved, 
which  are  twofold,  either  perpetual  or  anniverfary  j 
the  former  continue  without  Ceflaticwti  or  Intermif- 
fion;  the  latter  are  inconftant,  and  only  obferved 
at  fome  certain  Months  or  Days. 

THE  accidental  Motions  of  the  Sea  are  fuch 
as  now  and  then  happen,  without  any  regular 
Order  •,  and  fuch  as  thefe  are  infinite. 

PROPOSITION    VL 

^e  Winds  caufe  the  accidental  Motions  of  the  Sea^ 
by  blowing  the  Waters  toward  fome  oppoftte  Point  ^ 
nor  is  the  Sea  ever  free  from  fuch  Motions. 

THE  Wind,  being  nothing  but  a  violent  Mo- 
tion of  the  Air,  and  a  Preffure  of  it  towards  the 
Earth,  endeavours  to  impel  the  Water  of  the 
Sea  out  of  it's  Place ;  and  becaufe  the  Sea  is  a 
Fluid,  and  cannot  refift  the  Force  and  Preffure 
of  the  Air,  it  is  hereby  moved  out  of  it's  Place, 
towards  the  oppofite  Point,  and  drives  the  adjacent 
Water  before  it,  and  that  again  the  Water  before 
it,  and  fo  on« 

AND  fince  there  is  always  fome  Wind  in 
the  Air  towards  one  Point  of  the  Compafs  or  ano- 
ther, and  very  often  towards  different  Points,  in 
divers  Countries,  at  the  fame  Time ;  it  follows,  that 
fome  of  thefe  Motions  continually  affeft  the  Sea, 
but  more  fenfibly  where  the  Wind  blows  hardeft  ; 
becaufe  it  being  a  Fluid  is  foon  put  in  Agitation 
by  f«  violent  an  Agent. 

PRO^ 
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PROPOSITION   VII.      . 

The  general  Mblim  of  the  Sea  is  twofeU^Jbe  one  is 
conftant,  and  from  Eafi  to  fVeft :  the  other  is  com- 
fofed  of  two  contrary  Motions^  and  called  the 
Flux  and  Reflux  of  the  Sea^  by  wbicb^  at  certain 
Hours,  it  flows  towards  the  Shores ,  and  at  others 
back  again. 

T  H  A  T  the  Ocean  k  continually  moving  from 
Eaft  to  Wefl-,  is  chiefly  proved  from  the  Motion 
of  the  Sea  which  lies  boween  the  Tropics  in  the 
Torrid  Zone ;  where  it  is  ftrongeft^  and  lels  impe- 
ded by  other  Motions. 

THIS  Motion  of  the  Sea  is  manifeftly  per- 
ceived by  thofe  that  fail  from  India  to  Madagafcary 
and  Africa  ;  alfo  in  the  Pacific  Ocean  between  rfew- 
Spain  and  China,  and  the  Moluccas  y  likewifc  in  the 
Ethiopic  Ocean,  between  Africa  and  BrafiL^ 

T  H  U  S  the  Currents  fet  ftrongly,  and .  nm 
with  a  rapid  Motion,  from  Eaft  to  Weft,  thro* 
the  Streights  of  Magellan ;  which  induced  the  firft 
Rfcoverer  (whether  Magellan,  or  fomc  other  be* 
fore  him)  to  conjefture,  that  there  were  Streights 
thro*  which  they  might  fail  out  of  the  Atlantic 
into  the  Pacific  Ocean.  Ships  are  carried  by  the 
Currents,  from  Eaft  to  Weft,  thro*  the  Streights 
of  Manilha^  and  alfo  thro*  the  little  Chanels  be- 
Wreeii  the  Maldivies.  The  Sea  tuns  impetuoufty . 
into  the  Gulph  of  Mexico,  between  Cuba  and  Tu^ 
catan,  and  flowi  out  again,  thro*  a  rapid  Chanel, 
between  Cuba  and  Florida.  There  i&  fo  rapid  a 
Flux  into  the  Gylph  of  Paria,  that  the  Streights 
are  called  the  Dragon^s  jAw^  This  Motion  i% 
alfo  remarkable  at  the  Land  oi  Canada.  The  Sea 
feems  to  run  out  of  the  Tartarian  Ocean  thro*  the 
Streights  oi  iVaygatSy   as  appears  by  the  fetting 

of 
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of  the  Current,  and  the  great  Flakes  of  Ice  which 
are  commonly  found  in  thefc  Streights.  Upon  the 
northern  Coaft  of  America^  the  Pacific  Ocean  flows 
towards  the  Streights  of  Anian  \  there  is  alfo  a. 
Current  from  Japan  towards  China  -,  and  another 
from  Eaft  to  Weft,  thro*  the  Streights  of  Afo- 
caffer.  In  Ihort,  the  whole  Atlantic  Ocean  makes 
towards  the  Shores  of  America  ^  and  the  Pacific  from 
them,  as  is  moft  remarkable  about  Cape  Correntes^ 
between  Panama  and  Lima. 

PROPOSITION   VIII. 

^e  Winds  fre^Uintly  change  the  general  Motion  ofthi. 
Sea^  efpeciaUy  tbofe  called  Periodical  fVinds^  or 
MonfifonSy  which  wejhall  treat  of  in  Chapter  xxi. 

BECAUSE  thefe  Winds  blow  moft  frequent- 
ly from  the  North  or  South,  or  from  other  co^ 
lateral  Points,  they  muft  needs  obftruft  the  ge- 
neral Motion  of  the  Sea,  which  is  from  Eaft  to 
Weft,  and  caufe  it  to  turn  afide,  from  the  Weft, 
towards  the  North- Weft,  or  South- Weft.  And 
even  the  conftant,  or  Trade- Winds,  which  fel- 
dom  blow  diredly  from  the  Eaft,  but  from 
fome  other  collateral  Points,  change  this  genera! 
Motion  of  the  Sea  in  many  Places.  Alfo  the 
North  Winds  make  a  moft  fenfible  Difference 
in  this  general  Motbn  in  the  northern  Ocean^ 
where  thefe  Currents  are  not  ftrong,  except  in  a 
fcw  Places, 

PROPOSITION  IX. 

The  Caufe  of  this  general  Motion  of  the  Sea  from 
Eaji  to  JVeJi  is  uncertain. 

THUr 
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THE  Arijloteliam  (tho*  neither  they,  nor  their 
Mafter,  nor  any  European  Philofopher,  had  the 
leaft  Notion  of  thefe  Things,  before  the  Portu- 
guefe  failed  thro*  the  Ocean  in  the  Torrid  Zone) 
fuppofe,  that  it  is  caufed  by  the  Prime  Motion  of 
the  Heavens,  which  is  common  not  only  to  all 
the  Stars,  but  even,  in  part,  to  the  Air  and  O- 
ce^n  -,  and  by  which  they,  and  all  things,  are  car- 
ried from  Eaft  to  Weft.  Some  Copernicam  (as 
Kepler y  ^c.)  altho*  they  acknowledge  the  Moon, 
to  be  die  prime  caufe  of  this  Motion,  yet  they 
make  the  potion  of  the  Earth  not  a  litde  contri- 
bute to  it,  by  reafon  that  the  Water,  being  not 
joined  to  the  Earth,  but  contiguous  only,  cannot 
keep  up  with  it's  quick  Motion  towards  the  Eaft  ; 
but  is  retarded  and  left  towards  the  Weft;  and  fo 
the  Sea  is  not  moved  from  one  Part  of  the  Earth 
to  another,  but  the  Earth  leaves  the  Parts  of  diQ 
Sea  one  after  another. 

OTHERS,  who  are  fatisfied  with  neither  of 
thefe  Caufes,  have  recourfe  to  the  Moon ;  which  they 
will  have  to  be  the  Governefs  of  all  Fluids,  and 
therefore  to  draw  the  Ocean  round  with  her  from 
Eaft  to  Weft.  .If  you  aflc,  how  ftie  performs  this  ? 
They* Anfwer,  it  is,  by  an  occult  Quality,  a  cer- 
tam  Influence,  a  Sympadiy,  her  VKinity  to  the 
Earth,  and  fuch  like.  It  is  very  probable  indeed 
the  Moon,  fome  way  or  other,  caufes  this  Motion, 
becaufe  it  is  obferved  to  be  much  more  violent 
at  the  New  and  Full  Moon,  than  about  the  Qua- 
dratures, when  it  is,  for  the  moft  Part^  but; 
fmall. 

THE  ingenious  ^es  Cartes  jfnechanically 
explains  how  the  Moon  may  caufe  this  Motion, 
both  in  the  Water,  and  the  Air.  He  fuppofcs, 
according  to  his  general  Hypothefis,  that 
there  are  an  infinite  number  of  Atoms,  which  re- 
volve about  the  Earth,  and  fill  up  the  Space  be- 
tween 
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tween  it  and  the  Orbit  of  the  Moon,  Ho  as  not 
to  leave  any  Vacuum;  this  Space  he  calls  the 
Earth's  Vortex  (*).  Let  FEHG  (Fig.  22.)  be  the 
Earth,  2143  ^^^  Water,  6587  the  Air,  BADC 
the  Vortex  of  the  Earth,  and  B  the  Moon.  Now, 
fays  he,  if  there  was  no  Moon  in  the  Vortex 
BADC,  it's  Particles  would  without  any  Impe- 
diment  revolve  about  the  Center  T ;  but  fince 
the  Moon  is  there,  the  Space,  thro'  which  the  cele- 
ftial  Matter  flows,  is  narroweft  between  B  and  T  ; 
therefore  this  Matter  flows  fwifter  between  B  and 
T,  and  by  that  means  prefles  both  the  Super- 
ficies of  the  Air  at  6,  and  of  the  Water  at  2, 
more  than  if  the  Moon  liad  not  been  in  the  Dia- 
meter of  the  Vortex  B  D :  and  becaufe  both  the 
Air  and  the  Water   are  Fluids,    and  cafily  give 


(h)  The  Flux  and  Reflux  of 
the  Sea,  which  des  Cartes  has 
endeavoured  to  explain,  by 
an  imaginary  Plenum  and  Vor- 
tices, may  be  more  cafily  and 
fully  explained  Upon  other 
Principles  (as  fhall  be  fhewn 
hereafter);  for  thefe  are  mere 
Fidlions,  and  no  way  agreeable 
to  Nature  and  Motion,  as  ap- 
pears from  the  following  Ar- 
guments. 

I .  Jf  fome  Vacuities  were 
not  fuppofed  to  be  interfperfed 
among  the  Particles  of  Bodies, 
it  would  be  very  hard  to  con- 
ceive how  Motion  could  be 
any  way  performed.  For  if 
we  fuppofe  every  Place  to  be 
abfolutely  full,  a  fmall  Body 
cannot  move  ever  fo  little,  with- 
out moving  all  the  Bodies  in  the 
Univcrfe,  and  whither,  or  to 
what  Place  they  fhould  move, 
when  all  Places  are  already  full 
k  Boteafy  to  conceive. 


*  2 .  Since  Comets  are  carried 

<  with  a  continual  Motion  thro* 

*  the    heavenly  Spaces,   fiom 

*  every  Part,  and  all  Ways,  and 

*  to  all    Parts;    it  is    evident 
«  from  thence,  that  the  heavenly 

<  Spaces  muft  be  void  of  any 

*  fenfible  Re(i(bnce,  and  con- 

*  fequently     of   any    fenfible 

*  Matter.      Newton's     Oftuj, 

*  Page  310. 

3.  The  Hypothefis  of  Vor- 
tices, and  a  Plenum,  diredly 
contradicts  the  Agronomical 
Phenomena,  and  tends  more  to 
confound  the  celeftial  Motions 
than  to  explain  them.  See 
Newton'^  Princip,  Book  2. 
Schol.  to  Prop.  53,  and  the 
general  Scholium  at  the  end  ; 
and  Clarke'*^  Notes  upon  Re- 
hault^i  Phyfics.  Part  i.  Chap, 
8.  Art.  2.  and  on  Fart  2.  Chap. 
25.  Art.  22. 


way 
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iway  to  PreflUrc,  they  ought  to  become  lower 
under  B,  at  2,  and  higher  under  A,  at  i.  And 
while  the  Earth  is  turned  from  E,  by  F,  towards 
G,  or  from  Weft  to  Eaft,  the  fwcUing  of  the 
Water  412,  and  of  the  Air  856,  wliich  is  now 
higheft  at  E,  moves  by  little  and  little  to  the  weft- 
ward,  and  in  fix  Hours  time  is  higheft  at  the  Part 
ef  the  Earth  H,  and  after  twelve  Hours  at  G. 
Hence  it  follows,  that  both  the  Water  and  the 
Air  are  perpetually  moving  from  Eaft  to  Weft. 
Thus  far  des  Cartes.  The  ftrefs  of  his  Dennm- 
ftration  lies  here  •,  that  the  Earth  EFGH,  and 
Water  1234,  are  revolved  round  the  Center  T, 
together  with  the  celeftial  Matter  in  theVortex^  be- 
tween BADC  and  6587  •,  but  the  Moon,  being  in 
B,  makes  the  Space  B6  narrower,  whereby  the  ce- 
leftial Matter  is  fqueezed  thro*,  and  hi  it*s  Paffage 
preffes  the  Air  and  Water  below  B,  at  6  and  2, 
towards  5  and  i ,  and  while  E  paffes  beneath  B, 
it  is  prefTed  towards  H  and  F,  and  fo  round. 
Nor  doth  this  celeftial  Matter,  ftrained  between 
B  and  6,  rebound  upward  being  fupprcfled,  be- 
caufe  all  things  are  full  of  Matter.  And  tho*  it 
prefs  the  Air  and  Water  from  62F  not  only 
towards  the  Weft  E  15,  but  alfo  towards  the  Eaft 
73  G,  yet  becaufe  tlie  Parts  between  F  and  G, 
to  the  eaft  ward,  are,  by  degrees,  removed  from 
the  Streight  B6,  and  the  Parts  towards  E,  to  the 
weftward,  do  more  and  more  approach  it,  there- 
fore this  Force  is  chiefly  received  by  thefe. 

B  U  T  the  following  Particulars  fecm  wanting 
in  this  ingenious  Explanation, 

I.  IT  ftiould  then  follow,  that  the  Sea  would 
little  when  the  Moon  approached  it,  and  rife 
in  thofe  Places  that  are  diftant  a  Quadrant^ 
or  fix  Hours,  from  it,  viz.  it  would  fall  at  2, 
where  the  Moon  is  vertical,  and  rife  at  6,  But 
this  is  contrary  to  Experience  5  for  at  %^  yjide? 

the 
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the  Moon,  it  rifes,  and  at  i  it  falls.  How  tlii$ 
Abfurdiry  may  be  avoided,  wc  Ihall  fliew  in  the 
following  Propofition. 

2.  IT  is  not  plainly  ihewed  {des  Cartes  himfelf 
totally  omitting  it)  why,  when  the  celeftial  Matter 
in  the  Streight  B6  prefles  the  Air  at  6,  and  the 
Water  at  2,  it  is  not  equally  moved  towards  637^ 
feeing  that  the  Earth,  and  Air,  and  Water,  arc 
all  carried  that  way,  as  well  as  the  celeftial  Matter^ 
which  (hould  therefore  enforce  the  Air  and  Wa- 
ter rather  towards  the  Eaft  than  the  Weft. 

3.  T  H  E  Moon  approaching  any  Sea,  there 
fliould  a  ftronger  Wind  blow  from  Eaft  to  Wefl: 
than  at  other  Times  ;  but  this  feldom  happens. 

4.  I T  is  more  Jikely  that  the  Sun  fhould  caufe 
this  Motion  of  the  Air,  and  thefe  conftant  Winds, 
becaufe  in  many  Places  they  are  obferved  to  blow 
freftier  a  little  before,  or  about,  Sun-ril!ng,  when 
it  is  diftant  a  Quadrant  from  the  Vertex  of  the 
Place  {c).  Thefe  things  are  worthy  to  be  confi- 
dered  in  the  aforefaid  Explication,  not  to  fay  any 
thing  for  'or  againft  the  Hypothefis  itfelf 

I  very  much  doubt  whether  this  Motion  of  the 
Sea  has  any  relation  to  the  general,  or  Trade- 
Winds  ;  becaufe  thefe  Winds,  in  the  Torrid  Zone^ 
are  conftant ;  and  therefore  fliould  caufe  the  Mo- 
tion of  the  Water  to  be  conftant  alfo  (d).  Indeed 
when  the  Wind  blows  harder  the  Motion  is  per- 
ceived to  be  greater;  but  this  is  no  Argument 
that  they  have  a  Dependance,  or  proceed  one  from 
another.  What  hinders  is,  that  there  appears  to  be 

.     (r)  See    the    Notes    upcm  ibnt  one,  without  doubt,  it  ef- 

Chap.    xxi.   Prop.    2.  below,  feacd  by    the   Trade- Wmds, 

where  the  Caufe  of  thefe  Trade-  which  conftanOy  blow  from  Eaft 

Winds  is  explained,  to  Weft,  tho'  notwithftandiitg 

(ifj  As    periodical   Currents  the  Moon  may  interfere,,  txtd 

are  produced   by  the  (hifting  alter    or   divert  it's  ordmary 

Winds  or  Monfoons :  (o  this  con«  Courfc« 

a  Corrc* 
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a  Corrcfpondence  between  the  Motion  of  the  Sea, 
and  that  of  the  Moon,  for  when  this  approaches 
the  other,  it  caufes  it  to  fwell  at  2,  and  the  Cur- 
rents are  obferved  to  fet  ftronger  to  the  weftward 
at  the  New  and  Full  Moon,  than  at  the  Quadra- 
tures. This  laft  is  excellently  explained  by  des 
Caries's  Method  •,  for  lince  the  Moon  is  nearer  the 
Earth  at  the  New  or  Full  than  when  Ihe  is  in  the 
Quadratures,  the  Paffage  for  the  celeftial  Matter, 
Bb,  is  then  made  narrower,  and  therefore  the 
Preffure  is  greater  (c). 

I F  any  ftiould  alledge,  that  perhaps  the  greater 
Light  of  the  Moon,  at  Full,  caufes  the  greater 
Intumefcence ;  I  anfwer,  that  at  the  Change  all 
her  Light  is  taken  away  j  which  fhews  that  Light 
is  not  the  Caufe  of  this  Motion,  but  rather  that 
Preffure  of  des  Cartes ^  which  we  fhall  further  ex- 
plain bei#w» 

PROPOSITION    X. 

Tbefecond  general  Motion  of  the  Sea  is  it's  Flux  and 
Reflux^  by  wbicb^  in  about  twelve  Hours  and  a 
balps  Ttme^  the.  Heater  is  found  to  pm  towards 
the  generality  of  Shores^  and  to  ebb  back  again j 
viz.  to  flow  when  the  Moon  approaches  the  Me- 
ridian Circle  above  or  below ;  and  to  ebb  when  it 
departs  from  thence  towards  the  Horizon. 

[e]   *  Neither   the    Moon's  *  it  is  always  in  the  Conjun- 

*  g^eateft  Diftance,    nor.  her  <  6tions  and    Oppofitions,   or 

*  Icaft*  falls  in  the  Quadratures  <  paiTeth  thro'  the  Center  of 
*■  but  both  there  and  in  the  *  the    Sun,    and    the  greater 

*  Conjunction  or  Oppofition ;  *  in  the  Quadratures.    Which 

*  contrary  to  the  Opinion  of  ^  Aflcrtion  is  \try  wide  of  the 
«  des  Cartes ;  who  affcrts,  that  «  Truth.     Whtflorf^   Aftrono- 

*  the  Orbit  is  elliptical  indeed,    ^  mical  Lcfiurcs,  Fagt  107. 
^  but  fo  that  the  leflcr  Axis  of 

WE 
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W  E  are  firft  to  enquire  whether  the  Sea  flows 
towards  one  certain  Point  by  this  Motion,  viz. 
from  Eaft  to  Weft,  or  from  Weft  to  Eaft. 

F  O  R  the  Shores  of  Bays,  and  the  Chanek 
of  Rivers,  where  this  Flux  and  Reflux  is  chiefly 
obferved,  more  than  in  the  main  Ocean,  are  di- 
vers ways  extended ;  fome  from  Weft  to  Eaft, 
as  the  Mediterranean  Sea,  and  others  from  South 
to  North,  2iS  tYit  Arabian  Gn\^\i^  &c.  And  in  all 
thefe  the  Water  flows  thro'  die  Streights  towards 
the  fiirtheft  Point  of  their  extent ;  and  therefore 
in  different  Bays,  this  Flux  of  the  Ocean  tends 
towards  divers  Points  of  the  Compafs.  We  muft 
therefore  firft  be  refolved,  whether  tliis  Flux,  or 
Motion,  tends  indifferently  to  any  Point,  or  only 
obferves  two,  viz.  the  Weft  in  flowing,  and  the 
Eaft  in  ebbing  -,  or  even  only  the  Weft  inboth  ebb- 
ing and  flowing  ?  In  my  Opinion  the  laft  is  trueft, 
viz.  that  the  whole  Ocean  is  moved  from  Eaft 
to  Weft,  both  in  it's  Flux  and  Reflux,  and  that 
the  difference  is,  that  in  it's  Flux  it  is  "moved  with 
greater  violence  and  in  a  greater  Quantity :  but 
in  it's  Reflux  (or  more  properly  it's  Deflux)  tho* 
it  be  not  moved  a  contrary  Way,  yet  it  feems  to 
be  fo,  becaufe  there  flows  a  lefs  Quantity  of 
Water. 

HENCE  we  nmy  determine,  that  the  Flux 
and  Reflux  of  the  Sea  is  no  way  diftinft  from 
that  general  Motion,  which  we  explained  in  the 
former  Proportion,  whereby  the  Ocean  is  perpe^ 
tually  moved  from  Eaft  to  Weft ;  for  it  is  only  a 
certain  Mode  or  Property  of  that  Motion^  And 
therefore  if  this  Motion  be  obferved,  and  rightly 
confidered  in  the  main  Ocean,  where  it  is  not  ob- 
ftruded,  we  fliall  find  it  not  to  be  fo  much  a 
Flux  and  Reflux  of  the  Sea,  as  a  Flux  and  De- 
flux,  or  (that  we  may  diftinguilh,  by  proper  Terms, 
the  Quality  of  the  Motion  or  Flux  from  the  Mo- 

VOL.  I.  R  tion 
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tion  or  Fliix  itfelf ),  it  is  moft  aptly  called  the 
S.wclling  and  Swaging  of  the  Sea. 

F  O  R  the  Sea  perpetually  flows  from  Eaft  to 
"Weft^  and  only  feems  to  flow  back  again,  when  it*s 
more  violent  Force  is  flackened  and  wafted,  which 
a  little  before  was  quickened  and  augmented.  But 
thiols  called  the  Reflux,  becaufe  the  Sea  feems» 
on  Shores  and  in  Bays,  to  approach  and  retire  by 
fits,  which,  is  not  pwing  to  the  quality  of  the  Mo- 
tion itfelf,  but  to  the  Sit;uation  of  the  Shores  and 
Bays,  which  requires  that  the  Water  fhould  fall 
back  to  the  contrary  Point  j  but  the  fettling  of 
the  Sea  in  general  doth  not  proceed  from  the  Situa- 
tion of  the  Shores,  but  from  the  quality  of  the  Mo- 
tion of  the  Water. 

BUT  the  Motion  of  the  Sea  can  by  no  means 
be  cftimated  by  it*s  approach  to  the  Shores,,  for 
whatever  this  Motion  be,  or  to  what  Point  Ibever 
it  i^  made>  it  will  always  fludtuate  towards  the 
Shores ;  which  happens  by  reafon  of  the  fluid  Na- 
ture of  the  Water. 

T  H  A  T  the  Sea  moves  towards  the  lame  Pointy 
that  is,  from  Eaft  to  Weft  both  in  the  Flux  and 
Reflux  (or  Swelling  and  Swaging)  and  never 
moves  tlie  contrary  way  appears  from  the  fol- 
lowing Obfervations.  i.  In  the  main  Ocean  be- 
iween  tlie  Tropics,  there  is  no  other  Motion  per- 
ceived th^n  this  from  Eaft  to  Weft.  2.  In 
Streights  that  join  the  Parts  of  the  Ocean  and  run 
dire^y  Eaft  and  Weft,  as  the  Streights  of  Magd^ 
IfiHj  Manilba,  Java^  and  others  among  the  Indian 
Iflands  ;  in  thefc,  I  fay,  the  Sea  rifes  and  fetdes  in 
If  2.  Hours  Time,  but  in  fettling  it  doth  not  &o^ 
back  out  of  the  Sfreightsto  the  eaft  ward;  but  19 
<;arjried  by  other  Paflagcs,  ftill  to  the  weftward  ^ 
i^rhich  is,  a  plain  Sign  that  this  Ebbing  and  Flow- 
ing are  not  two  contrary  Motions^  but  a  Modifi-r 
cation  of  ths  g^i^v^l  Motion  from  Eaft  to  Weft* 
I  S(K 
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So  that  ScaUger  and  all  the  reft  are  deceived,  who 
Yeprefent  this  as  a  double  Motion  to  and  again. 
.  I T  is  to  be  linderftood,  that  when  we  fay  this 
Motion  is  from  Eaft  to  Weft,  we  do  not  mean 
piindually  the  two  cardinal  Pointa,  but  include  all 
their  Collaterals,  even  to  tte  North  and  South 
Poles,  towards  which  however  the  Motion  ia 
i«F€aken 

PROPO&iriON    XI. 

^0  ixplain  the  Cmfe  of  the  Swelling  and  Swaging  of 
the  Se2f^  vulgarly  called  u*s  Flux  and  Reflux  (/). 

THERE 


(f)  Sir  IfiMC  Itewtm  mod 
faccersfuHy  explains  as  well  the 
Flux  and  Refiux  of  the  Sea.  as 
inoft  other  Appearances  of  Na- 
ture, from  his  univerfal  Frinti- 
fit  of  Gravity  or  Attra£lion. 
Gravitadoa  is  a  certain  Forceim* 
printed  on  all  Bodies  by  the  An* 
thor  of  Nature,  by  which  they 
mutually  endeavour  to  accede; 
but  how  this  Force  is  exerted 
We  know  not.  Thus  the  Globe 
of  the  Sun  and  Planets  gravitate 
mutually  towards  each  other  in 
]proportion  t6  their  feveral  Mag^- 
hitudes,  and  Diflailces  from  one 
another.  As  to  this  Earth  of 
oars,,  it  hath  but  little  Comm«r 
iiication  with  the  other  Planets, 
whofe  Bodies  are  too  fmall  to 
t!tt6t  as  much,  at  fuch  a  vaft 
Diftance;  only  the  Sun  and 
Moon  are  refpeded  by  it,  the 
one  becaufe  it  is  placed  fo  near 
us,  and  the  other  by  reafon  of 
the  Bulk  of  it*8  Body ;  Avhich 
tho^  it  be  at  a  vaU  Difbnce, 

fet  a£U-with  a  ilrong  attra£live 
W€C.    for  a  B^y  is  mors 


forcibly  attrafted  by  how  ntac& 
the  Diftance  of  the  Attrahent 
is  nearer,  orit*s  Bulk  ^eater. 

I.  Thus;  Let  L  (Ftg.  2^.) 
be  the  Moon,  fuppoied  to  be 
above  any  Part  of  the  Earthy 
covered  with  the  Ocean  as  ^;  it 
is  evident  that  this  Place,  being 
nearer  the  Moon  than  any  o* 
ther  Part  of  the  Earth,  is  mora 
ftrongly  drawn  thereby,  and 
fweUeth  u^  towards  it:  But 
the  Water  in  the  Place  a  be- 
ing diametrically  oppofite  to  the 
Place  (f  and  forther  off  from 
the  Moon  than  the  re(l  of  the 
Earth,  hath  a  lefs  Tendency 
towards  it  than  the  other  Paru; 
and  therefor^  being  left  as  it 
were  by  the  Earth,  is  lifted  ujp^ 
orfwelled,  the  contrary  Way  ia 
a.  Hence  the  Water  flowing 
from  ^  to  /  towards  A  and  B^ 
makes  two  Protaberamcer  in  the 
Ocean,  the  one  in  B  dire£Uy 
under  the  Mooii,  the  other  \tk 
A  juft  oppofite  to  it ;  and  thefe 
always  fhift  and  accompany  the 
Moon  in  it's  feexlung  Motion 

K  2  «boUc 
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THERE  is  no  Phsenomenon  in  Nature  that 

hath  fo  much  exercifed  and  puzzled  the  Wits  of 

Philofo. 


about  the  Earth,  and  -occtfion 
thereby  two  Floods  and  Ebbs 
in  the  fame  Place,  every  iisz 
and  twenty  Hours. 

2.  Of  thefe  two  Tides  that 
happen  in  the  Time  of  one  di- 
urnal Revolution  in  any  Place, 
that  is  the  greateft,  wherein 
the  Place  comcth  neareft  the 
Eminence  of  the  Water  A  or 
B*  Thus,  in  fuch  a  Figure  as 
the:Jaa,  let,  ?p  (Tig  24.)  be 
the  Poles,  M  Q^  the  Equator, 
FG  a  Parallel  to  it,  which  a- 
ny  place  defcribes  by  it*s  diur- 
nal Motion ;  it  appears  that  the 
two  High- waters  happen  in  the 
Place,  when  it  is  fituated  in  G 
or  F,  having  the  Moon  in  the 
Meridian ;  but  the  higheft  Tide 
is  found  in  the  Point  G,  which 
comes  neareft  the  Eminence  of 
the  Waters  in  B.  It  further 
appears  from  the  Figurie,  that 
the  Moon,  in  the  Time  of  the 
higheft  Tide,  is  above  the  Hori- 
zon of  the  Place,  if  fhe  is  on  the 
fame  (idc  of  the  Equator  with  the 
place  itfelf:  but  if  (he  decline  the 
contrary  Way,  (he  is  under  the 
Horizon  in  the  Point  A,  at  the 
Time  ofthe  higheft  Tide.  For 
Example,  in  Europe  the  diurnal 
Tides  are  the  higheft  ofthe  two 
when  the  Moon  is  found  in 
the  elevated  Semicircle  ofthe 
Meridian,  or  in  the  Northern 
Signs  of  the  Ecliptic;  but  the 
loweft  when  (he  is  in  the  South- 
ern Signs. 

Moreover,  the  Height  ofthe 
Tides  is  varied  generally  all  over 
the  Earth,  according  to  the  day 


of  the  Month  and  the  time  of 
the  Year. 

3.  For,  becaufetheattradive 
Force  of  the  Sun  reaches  the 
Earth  as  well  as  that  of  the 
Moon\  when  both  thefe  Forces 
confpir^,  or  afc  united,  they 
raife  the  Waters  higheft,  and 
make  what  we  call  Sprinz^deji 
but  when  the  Sun  deprefles  what 
the  Moon  heaves  up,  then  hap- 
pen the  loweft  or  Neap  Tides, 
Thus  we  obferve  higher  Tides 
when  the  Sun  and  Moonm  Con« 
jundionorOppofition,  are  right 
over  any  Place  B,  or  diametrical  • 
ly  xippofite  over  A  and  B,  than 
when,  they  are  in  the  Quadra- 
tures, r/z.  when  the  Sun  is  in 
the  Point  H  or  I,  and  the  Moon 
in  the  intermediate  Point  A  or 
B.  But  the  Force  ofthe  Sun  is 
fmall  compared  with  that  of  the 
M<?(7» ;  .  becaufe  the  Semidia- 
meter  of  the  Earth  CB,  by 
which  the  Water  in  B  is  nearer 
the  Sun  than  the  Center  C,  is 
fcarcefenfible,  if  compared  with 
the  immenfe  Diftance  of  the 
Sun, 

4.  Since  t1ie  Eminences  of 
Water  are  carried  round  the 
Earth  by  the  diurnal  Motion; 
the  Motion,  Agitation,  and 
Height,  of  the  Tides,  are  the 
greater,  the  larger  the  Circle  is 
in  which  the  Watersrevolve.  So 
the  Mocn  being  in  the  Equino- 
dlial,  and  leading  about  the  two 
oppofite  Eminences  of  Water  in 
the  Equator,  makes  greaterTidei 
^caterts  paribus)  thaij  when  ft,i 
IS  in  thfe  Tfopics.       -      *  **•  • 

Hence 
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Philofophers  and  learned  Men  as  this.  Some  have 
thought  the  JEarth  and  Sea  to  be  a  living  Creature, 
which,  by  it*$  Refpiration,  caufeth  this  ebbing  arid 
flowing.  :  Others  imagined  that  it  proceeds,  and  is 
provoked,  from  a  great  Whirl-pool  near  Norway'^ 
which,  for  fix  Hours,  abforbs  the  Water,  and 
afterwards  difgorges  it  in  the  fame  fpace  of  Time; 
Scaligerif'  and  others,  fuppofed  that  it  is  caufed  by 
die  oppofite  Shores,  cfiptcially  of  America ^  where- 
by the  g^eral  Motion  of  the  Sea  is  obftruded  and 
reverberated.  .But  moft  Piulofophers,  who  have 
obferved  the  Harmony  that  thefe  Tides  have  with 
the  Moon,  have  given  their  Opinion,  that  they 
arc  entirely  owing  to  the  Influence  of  that  Lyniina- 
ry.  :  But  the  Queftion  is,  what  is  this  Influence  ?. 
To  which  they  only  anfwer,  that  it  is  an  occult 


Hence  alfo  both  theXumi- 
iiariesy  placed  in  the  Equino£lial 
.at  the  Time  of  their  Conjun- 
iftioh  or Oppofition,  which  hap- 
pens eear  the  Eqainoxes  in 
Manbt  otrSeftember^  produce 
the  higheft  l^ides  in  the  whole 
Year.      ' 

.  Which  Experience  alfo  con- 
grmsy  becaufe  the  Sun  is  a 
Uctle  nearer  the  Earth  in.  the 
Winter  tiiaa  in  the  Summer; 
therefore  the  higheft  Spring 
^ide»  happen  a  little  before 
theyemal  Equinox,  and  a  lit- 
tle after  the  Autumnal,  vi%. 
In  February  and  October ^  rather 
than  preci^fely  upon  the  Equino- 
BialDinLr  - 

•5.  The.  librating  Motion  of 
the  Waters,  which  are,  apt  to 
retain  the  Motion  imprefled  up- 
on them»  and  continue  to  move 
fho^  die  A^tilDnsi  of  the  Lumina- 
ries .  ceafe,  m^ke  the  greateft 
mf^malSpringTides  (explained 


in  Artie.  3.) not  precifely  on  the 
New  And  Fu  I  J  Moons  9  bjat  gene- 
rally they  are  the  third  Tides  af- 
ter them.  '  '  i 
6.  Things  would  happen  cpn? 
Hantly  and  regularly  thus,  if  the 
whole  Earth  were  covered  with 
very  deep  Sea ;  but  by  reafon  of 
great  and  fmall  lilands  which 
ttop  the  Tide,  and  the  Streight^ 
between  them,  alfo  the  Shelves 
and  Shallows  along  which  the 
Tides  aTeto  be  propagated,  the 
Variety  of  this  Phsenomenon  is 
almpft  infinite,  and  fcarcely  to 
be  explained  by  this  Theory » 
but  when  juft  Obfervations  are 
diligently  made,  all  thefe  parti* 
cular  Caufes  may  be  found  out 
and  known.  See  Newton'^ 
Pxm.  Math.  Phil.  Book  3.  Pr$^i 
'.  24^  Greg.  Phyf.  and  Geometr. 
MxoTi,B^ck 4.  Prop. 64,  65.  ai-i 
fo  HzWtfsDifertatiom  in  Phil. 
Trinf.  \io  226, 

;        Juritii  Appendix^ 

Us  '^   '  Quality, 
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Quality^  cr  Sfrnfothy^  whtrtby  die  Moon  ao 
trads  all  moift  Bodies.  Bac  thefe  are  only  Words^ 
and^nify  no  more  than  that  the  Moon  does  it  b^ 
fome  means  or  other^  but  they  do  not  know  how  c 
Which  is  the  Thing  we  want. 

D£5  Cartes  explains  it  by  his  general  Hypo^ 
tliefis  thus :  In  the  forementioned  Figpire  of  Pror 
pofition  9.  let  A  BCD  be  the  Voitex,  with  the 
Eardi  in  it's  Center,  and  which,  with  die  Eardi 
and  Moon  in  it,  is  carried  in  a  larger  Vortex  a-r 
bout  the  Sun.  \j^  M  be  the  Center  of  the  firft 
Vortex,  EFGH  the  Earth,  1234  die  Superficiea 
of  the  Sea,  which  few  plainnefs  wc  will  fuppofe  to 
cover  the  whole  Earth  ;  and  5678  the  Superficies 
of  the  Air  furrounding  the  Sea.  If  therefore  there 
were  no  Moon  in  the  Vortex,  the; Point  T,  the 
Center  of  the  Earth,  would  coincide  with  the  Point 
M,  the  Center  of  tte  Vortex  5  but  fince  the  Moon  is 
about  B,  the  Center  of  the  Earth  muft  be  between 
M  and  D  -,  becaufe,  fince  the  celeftial  Matter  of 
this  Vortex  moves  fomething  fwifter  than  the  Earth 
or  Moon,  which  is  carried  only  with  it,  unlels 
the  Point  T  were  a  little  further  diflant  firom  B 
than  firom  D,  the  Prefence  of  the  Moon  would 
hinder  it  from  moving  fo  freely  between  B  an^ 
Tj  as  between  T  and  D;  and  feeing  the  Place 
of  the  Earth  in  the  Vortex  is  not  determined,  but 
by  the  equal  Force  of  the  circumambient  ccleflial 
Matter,  it  is  plain  that  it  ought  therefore  to  ^ 
proach  fomcwhat  toWards  D.  And  for  the  fame 
Reafon,  when  the  Moon  fhall  be  in  C»  the  Cente^ 
of  the  Earth  ought  to  be  between  M  and.  A,  lb| 
that  always  the  Earth  may  recede  a  little  from  dip 
IVfoon.  Moreover,  fince  we  fuppofed  die  Moon 
to  be  about  B,  not  only  the  Space:  between  B  and( 
T,  but  alfo  that  between  T  and  D,  thro*  boti\ 
which  die  celeftial  Matter  flows,  14  made  Ibme* 
tiling  iwrrowcr  \  hence  it  follows,   tl»t  the  ccle- 
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ftial  Matter  floweth  feftcr  th^re,    and  therefore 
preflcth  more,  both  the  Superficies  of  the  Air  at 
%  and  8^   and  of  the  Water  at  2  and  4,   than  if 
the  Moon  had  not  been  in  the  Diameter  of  the 
Vortex  BD.      Now  feeing  the  Air  and  Water 
;are  bodi  Fluids,  and  eafily  give  way  to  the  Pref- 
fure,  they  mxift  be  more  depreiflcd  about  F  and 
H,  than  they  would  be  if  the  Moon  were   not 
in  this  Diameter  BD;    and  alfo  more  elev&ted 
towards  G  and  E,    where  both  their  Superficies 
bolg^  or  are  prominent*    And  fiuther,  becaufe  the 
Part  of  the  Earth  at  F,  under  B,  where  the  Sea 
is  now  loweft,  in  fix  Hours  Time  will  be  at  O, 
under  Q  where  it  is  now  higheft,  and  after  other 
fix  Hours  in  H,  under  D,   and  fo  on:  or  ratlier, 
becaujfe  the  Moon  is  moving  a  little  in  the  mipan 
Time  fi'om  B  towards  C,    fo  as  to  perform  tlte 
whole  Revolution  A  B  C  D  in  a  Montn>  by  which 
Jthe  part  ctfthe  Earth  that  is  now  in  F  under  the 
Moon^s  Body,  will  be  in  fix  Hours,   twelve  Miv 
nutes  Time,  or  thereabouts,   a  little  fijrther  than 
G,  in  that  Diameter  pf  the  Vortex,  which  is  90 
Degr.  difliant  fit)m  the  i?lace  into  which  dje  MoOfi 
in  the  mean  Time  hath  moved ;  therefore  the  Wa- 
iter will  in  that  Time  incrcafe  and  be  higheft  ^c 
F>  and  in  other  fix  Hours,  twelve  Minutes,  when 
the  Moon  is  ^t  beyond  D,    will  fettle  and  be 
Joweft  there,  X^c,  Hence  it  is  plain,  that  the  Wa^ 
t<r  of  the  Sea  muft  conftantly  ebb  and  flo\«f  in 
the  lame  P]ace,  eyery  twelve  Hours,  twenty  foiar 
Minutes  Time, 

THIS  is  ^ifi  Cartel  %  Demonftration,  which  is 
^^  ingenjoi^y  pontrived  to  account  both  .fer  the 
Tides  thgt  })tppen  when  the  Moot  is  in  the  M(S 
Hdian  of  the  Place,  imd  thofe  alfo  that  occur  wb«i 
Ihe  is  in  the  dppofite  Foint  of  the  Mcridi^ri  Cif^ 
»nderUs?W<ii:izon, 

R  4  »WT 
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BUT  according  to  what  we  obfervcd  in  the 
ninth  Propofition,  there  are  feveral  Imperfeaiom 
in  this  Demonftration.  As  firll,  it  is  a  wonder 
that  des  Cartes  did  not  confider,  tlmt,  according 
to  his  Demonftration,  the  Water  ought  to  ebb 
at  2  and  4,  when  the  Moon  approaches  the  Me- 
ridian B:  and,  on  the  contrary,  to  flow,  w^ien  the 
Earth  or  Moon  {viz.  eitlier  of  them)  is  rembved  fix 
Hours  from  each  other ;  but  this  is  contrary  to  Ex- 
perience, for  when  the  Moon  approaches  tte.  Meri- 
dian of  any  Place,  the  Waters  flow  in  that  Place,  and 
ebb,  back  again,  at  it*s  departure.  iBut  hoxk  dis 
X^artes^s  Words  and  Figure  fhow  the  contrary  \  fp 
that  to  take  away  the  Abfurdity  (and  iii  des  Cartes^s 
Method)  let  us  fuppofc  the  Vortpc  of  the  Earth 
ABCD^  and  the  Waters  1234,  to  be  iiiterfper- 
fed  equally  about  the  Center  T  without  any  Pro- 
tuberance, and  to  revolve  with  the  Earth  and  the 
celeftial  Matter  between  A  B  C  D  and  5678,  Let 
us  fuppofe  again  the  Moon  to  happen  into  this  Vor- 
tex at  B,  and  therefore  the  Space  1'  B  to  become 
narrower,  and  the  Water  at  2  to  be  preflfed  towards 
E  by  the  celeftial  Matter  fqucezing  thro*  it. 
■  THEN  while  the  Water  is  expelled  from  2 
to  E,  I  afk  where  the  greateft  fwelling  will  be, 
whether  in  the  Place  E,  which  is  djftant  a  Qua- 
drant from  F  (where  the  Moon  is  vertical),  or  in 
the  Place  next  to  F  towards  E?  If  you  anfwer, 
the  fwelling  is  greateft  about  the  former  Place  E, 
I  deny  it,  becaufe  it  is  contrary  to  Experience ; 
but  Experience  fliews  the  latter  to  be  true,  awi 
even  Reafon  convinces  us,  that  when  ,the  Moon 
is  civer  the  Place  F,  the  Water  will  be  forced 
^om  2  towards  i,  which  happens  becaufe  the 
greateft  fwelling  is  about  2,  not  about  i,  for  hepe 
it  'V^ill  be  leaft ;  hence  the  Places  to  the  weft  ward  havp 
their  Tides  later,  as  we  know  by  Experience.  And 
Reafon  and  the  Laws  pf  Hydroftatics  require  this**; 

For 
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For  if  Water  be  poured  iii  at  2,  that  it  may  flow 
towards  E,  there  will  be  the  greateft  quantity  of 
Waterat;2,.{jnd  a  little  lefs  in  the  next  Place, 
tut  lead  di  all .  at  E  y  and  the  fame  Thing  will 
Jiappen  if  it  be  expelled  or  driven  towards  £• 
But  by  the  Circumrotation  of  the  Earth,  E  comes 
•intp  the  Place  of  F,  where  at  length  there  will 
be  the  greateft  Protuberance  at  E,  and  the 
Water  will  be  repelled  towards  H, 

T  H  E  R  E  F  O  R  E  ^<f J  Carie\\  Figure  and  Dc- 
.monftration  is  to  be  changed,  that  the  Iwelling  may 
^rife  fomewhere  about  2^  viz,  where  the  Moon 
.is .  vertical.  What  more  might  be  faid  here  wc 
reifer  to  our  Treatife  upon  des  Cart£i*s  Pb^m^ 

P^ROPOSI'TIOK  mih 

'^  general  Motion  of  the  Sea  from  Eaft  to  Weji  U 
'ftrongery  and  the  Tides  are  higher  at  New  and  FuU 
.     Moony  than  at  the  S^uadratures^ 

T  HE  Truth  of  this  Propolidon  appears  from 
Experience.  Fbr  People  that  ufe  the  Sea  teftify, 
tlut  at  New  and  Full  Moon,  the  Face  of  the  Ocean 
is  conliandy  rough  and  troubled,  but  calm  and 
quiet  at  the  Quadratures.  This  is  eafily  ac- 
counted for  by  the  aforefaid  Hypothefis ;  for 
when  the  Moon  is  at  the  New  or  Full,  flie  is 
nearer  the  Earth .  than  at  any  other  Time  of 
her  Age,  and,  is  furtheft  diftant  in  her  Qja- 
dratures,  as*  is  ftiewn  by  Aftronomers  (g).  Bat 
when  the  Moon  is  nearer  the  Earth,  that  is,  whea 
the  Space  BT  is  lefs,  the  celeftial  Matter  beii^ 
hindered,  or  obftrudted,  preflcs  with  greater  force 
the  Water  from  2  towards  i.  But  happens  o« 
therwife  in  the  Quadratures* 

(f )  This  is  falfc.  S$e  the  NQti  (t)  aim. 

-     YET 
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YET  in  fomd  Places  there  arc  Wg^  Tkict 
A  the  Full  Moon  than  at  the  New,  whidi  I  can- 
not account  for,  wle6  they  be  the  £fie£b  of 
i^%  greater  light  »t  that  titnc.  Nor^ri  k  be  o* 
therwifc  C3q)lained,  why  at  the  Full  Moon  Vcgc^ 
tables  and  Animals  arc  impegnated  wi&  a  greater 
ijuantity  of  Sea  Moifturc,  than  at  the  New,  tho^ 
even  then  die  Tides  are  every  whk  as  h%h.  ft 
IS  very  wonderful  what  one  Tvnjiy  a  Dutchman^ 
Tdates  in  his  Dcfcrrption  of  India ^  He  lays,  that 
in  the  Kingdom  oiGuzdrai  fwhcre  he  lived  many 
Years)  their  Oyfters,  and  Crabs,  and  odier  SheU^ 
Fifli,  are  not  fo  fat  and  juicy  at  the  Full  Moon 
as  at  the  New,  contrary  to  their  N^tture  in  aH 
other  Places.  Nor  is  it  lels  admirable,  that  on 
the  Coafl  of  the  lame  Kingdom,  near  the  Mouths 
of  the  River /»^5,  the  Sea  fwells,  and  is  troubled, 
at  the  New  Moon,  when  not  far  from  hence,  vm^ 
in  the  Sea  of  Calicut  the  greateft  Rife  of  the  Wa-. 
ters  is  at  the  FvAL  But  it  is  requifke  that  we 
ihould  have  rroeated  Enquiries  and  Oblervatjoni 
about  thefe  Matters,  before  vrt  pretend  jo  ^Ivc 
dieir  Phenomena, 

PROPOSITION  XIII, 

fbe  Flttpf  and  Reflux  of  the  Sea  varies  with  iBe 
Seafons  eftbeTedt^  and  the  Tides  are  obfirved  h 
h  bigbeft  aboUi  tie  Equinoxes  •,  i.  e.  at  the  Spritii 
Md  Fall  \  hut  hweft  at  the  Solfikes, 

PES  Cartes  pretends  to  accoijnt  fpr  A|s  Pftfet. 
nomcnon  by  his  Hypothcfis,  but  I  cannot  ap^ 
prchend  his  Meaning  by  his  Words,  nor  how  it 
pan  be  deduced  from  it  (by  It  is  probable,  that  the 
$un  and  the  general  Wind^  may'  contribute  mu^ 

.   (bji  5ff  the  true  Xe^fin  rftik  in  Artie.  ^.  $f  Ifete  (f/  ^tkve* 
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0  raife  thcfe  Tides,  when,  In  the  Equinoxes,  the 
^un  is  vertical  tp  the  Opean  in  the  middle  of  th« 
horrid  Zone^  and  therefore  may  caufe  both  ^ 
Wind  and  Watef  fo  rage,  and  die  former  to  a* 

State  the  latter,  The  contrary  of  which  may 
.ppen  abwt  the  Solftices,  pr>e  may  lay,  that 
thele  extraordinary  Tides  then  happen  by  xti^ 
^[ame  Reafon,  and  proceed  frcmi  the  &me  Caufe 
that  frequent  Rains  ^d  Jnund^fion^  proceed  ^Q| 
in  tbcfe  SealbnSf 

PROPOSITION  XIV, 

Jnfime  Parts  of  the  Ocean^  Bays^  and  Shores^  th$ 
-'  fides  ebb  and  flow  very  high ;  and  in  otb^s  knf 
'  hw:  and  in  feme  few  Places  there  are  nofenjsbk 
'    Tides  at  all. 

7H0SE  Places  havethe  greateft  Tidesj  f; 
ijrtiich  are  in  the  Torrid  Zone  between  the  Tropics,^ 
-where  the  Moon,  beinjg  almoft  conftantly  vertical, 
prefles  the  Water  with  greater  fore?  j  2.  dioife 
Vhich  lie  dire6Uy  Eaft  and  Weft  widi  their  Col- 
laterals ;  3*  thole  Bays  that  are  long  and  narrow  i 
4.  thofc  Places  where  there  arc  but  fpw  Ifland$ 
pr  Forelands. 

THE  Tides  are  therefore  greater  or  lefi  ia 
ft  Place,  according  as  it  is  fituated  or  extended, 

iTHE  jgrcateft  known  Tides  are  obferved  ia 
the  Bay  of  Guzarai^  at  one  of  tl^  Mouths  of  thfe 
fever  Indus^  and  has  ftruck  many  with  Admirat 
tion.  The  Water  diere  recedes  from  the  Shore 
very  qmck,  and  leaves  it  uncovered  for  a  great 
jSpace*,  fo  that  this  Bay  is,  not  without  Reafon^ 
thought  to  be  the  £une  into  which  Alexander  tba 
iSreai  failed,  when  he  attempted  to  tranfport  hi^ 
Army  by  Sea  into  India^  but  was  hindered,  as 
it  is  reported,  by  the  Sea  which  -retired  quick 
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from  the  Shore,  and  left  all  Jiis  Ships  arground» 

fo  that  he  cpuld  not  proceed  further,  but;  thouglg: 

that  the    Gods    ha.d   there  fixed  Bounds  to  his 

jE>^pedition,     This  Story  is  reported  for  a  Truth 

.by    the  Inhabitants  oiF  Ctf/Tj*^)^^    The.Caufe^of 

4hij;  is  the  fhaUownefs  of  the  Chariel,  which  make? 

'the  Water   in  ^it*s  Ebbing  le^ve  io  n)uch  mbr? 

Jpround  uncoy^rqd^ .  tho*  perhaps  Ibme  other  Caufp 

,inay  confpire  y^ith  this,  .  j 

''"AT  the  Town  oi  Daman ^  not  far  frpm.  Sura 

in  Indiay   the  Tide  rifes  and  falls  two  Fathoms 

and  a  hali^ -and  the  Sea  recedes  ;frpm  the  Shore 

half  a  German  Mile. 

•  .^ IN  die  Bay  of  Cambaya  the  Tide  flows  Si^p 
.(pr^  fome  fay'feven)  Fadioms  high,  which  vio* 
Jent  Flvjx  caufes  Riany  Ships  to  be  loft  by  unex- 
perienced Seamen  ;  for  at  the  Ebb,  .whe;n  the  Wa- 
ter falls  back,  they  are  frequently  fplit  upon  the 
•^Rocks. 

tJ  P  O  N  the  •  Shores  and  Bays  at,  the  MfgeltahU 
'Streights,  there  is  no  conftant  iTimeipbferved  j[>^ 
tween  the  Tides,  which  ebb  anflflpyr  irregularly^ 
fometimes  in  three^Kfours,  and  fometinies  iji  twelyc 
.Hours  ;  ^hich  variety  is  caufec[  by  the  violeni: 
breaking  of  the  Sea. into  thej[e.5treighes,  and  the 
frequent  Agitation  of  it  by  the  W^nds.  > 

^  PRODIGIOUS  high  Ti4esai:eot)ferved  a- 
bout  Malqcfa^^zxxd  in  the  Streight^.-pf^  Sunda.  r. 
IN  the  J  Ar^iian,  Gulph,  or  iR^J-^^?^,  .t^je  Tide 
of  Ebb  IS  ;{9 .  gifeai,  that  as  fome  of  th?  Antient$ 
have  writ,  (quoted  by  Scaliger)  ^(?/J/,,  and  the 
Ifraelites^  in^t,/^,j:  low  Wa^er,  have  palTed  thro* 
it  without  a  Miracle,  But  this  is  falfe,  for,  it|ie^ 
ver  ebbs  fo  much  as  to  leave /the  Qufieldry.  ; 
IN  BuHon\%  Bay,  near  Hudfon's  Stf^i^ts^  wh?3 
Mr  Thomas  Button y  an  £vg///&/w<«»^  wintered  there 
in  the  Latitude  of  57  Degrri;^orth  Latitude,  jie 
obferved  the  Tide  of  Flood  to  rife  fifteen  Foot  ar4 . 

'      *     •  above; 
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iSbovt :  and  in  the  Latitude  of  60  Degr.  the  Summer 
after,  he  found  it  to  come  up  to  the  fame  Height  ;* 
tho*  in  neither'  Hudfon*%  nor  James's  Bay  it  rifes 
inuch  above  two  Foot. 

THERE  are  prodigious' high  Tides  upon  the 
Goaft  of  China^  and  about  the  Iflands  of  Japan. 
'  A  T  Panama^  a  Town  on  the  Coaft  of  America^ 
die  Pacific  Sea  flows  very  high,  and  immediately 
tbbs  again ;  at  the  Full  Moon  the  Agitation  is 
ft)  great  that  it  drives  the  Water  into  the  Houfes 
of  the  Town.  All  along  this  Shore  the  Tides  of 
the  great  South  Sea  are  flrangely  high ;  fo  that 
in  their  Reflux  they  retreat  two  Miles  of  Ground,* 
ind  in  fome  Places  die  Water  falls  of  out '  Sight. 

I  N  the  Bay  of  Bengal ^  on  the  Shore  of  Siam^ 
the  Tide  rifes  fifteen  Foot. 

BUT  in  the  Mediterranean  Sea^  which  flows 
frpm  Weft:  to  Eaft  thro*  the  Streights  of  Gibr alter ^ 
Aere  is  no  fenfible  Tide  kt  all*;  becaufe  it's  En- 
trance isTituated  bppofiteto  that  Point,  to  Which 
the  Ocean  Sea  in  general  flows.  It  may  perhaps 
kicreafe'a  little,  but  in  tKe  m^in  it' is  not  ferifible, 
6nly  in  die  Gulph  oi  Venice  thiere  is  a  fmall  Agl- 
fetion  perceived,  by  reafon  of  the  great  length 
and  narfo'wnefs  of  the  Bay,  which,  in  the  broader 
j?arts'  of  the '  Mediterranedny  is  no  where  percep- 
tible. Therefore  the  Flux  and  Reflux  of  the  Sea 
was  unknown  to  the  Grecians ^  and  alfo  to  the 
Romans  in  the  Time  ofScipo  j^icanus  i  and  thcre- 
fol-e  when,  they  fi)undlt  Jn  other  Places,  accounted' 
it  a  Miracle ;  as  appears  ifrom  the  forementioned 
Expedition  of  Alexander  the  Great ^  and  the  Wars 
of  Scipio  with  Carthage ;  but  in  Cicero's  Time  this 
was  well  enough  known  to  the  Romans.  A  fmall 
^ide^ispbfefVed  at  ^arfeilles  in  France j  and  an 
inconfiderable  Rifing  is  perceived  along  the  Coafl: 
of  Barbary. 

IN 
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I N  the  Baltic  Stti,  and  all  over  the  xKMthem. 
Ocean  beyond  England  and  Norway^  the  Tides 
^c  not  in  the  leaft  perceptible ;  nor  in  the  northern 
Parts  of  the  Pacific  Ocean  (i)*  The  Reafon  is  nofi 
well  known,  unlefs  we  fix  it  upon  the  great  Di- 
fiance  thefe  Seas  are  from  the  way  of  the  Moon* 
and  their  being  extended  from  Weft  to  £ail,  and 
North*^fti  with  the  manv  Iflands  and  Forelands^ 
all  which  conTpke  to  obftrud  the  Flux  of  the 
Tides  in  thefe  Places.  But  this  caimot  be  iaid 
t^  Hudfen^^  Bay  i  which  is  propierly  extended  fromk 
Eaft  to  Weft,  to  receive  the  Flux  of  the  Tides  ^ 
and  therefore  it  is  no  Wonder  if  they  are  much 
Qiore  remarkable  here  than  in  the  Baltic^  or  in  th$ 
northern  Ocean* 

PROPOSITION   XV. 

fbe  Fkx  of  the  Sea  is  forced  by  a  ftrong  Impulfei 
hu  the  Reflux  is  $be  natural  Motion  of  the  fFater* 

THE  Flux  is  caufed  by  the  Prefliirc  of  this 
Moqn^  or  the  celeftial  Matter,  between  it  suid  this 
Sea,  andcontin^  no  longer  than  the  Caufe  forces 
«:  but  in  the  Ebb,  Ac  Sea  only  flows  from  a 
higher  to  a  lower  Place,  which  is  the  natural 
Motion  of  the  Waw. 

(f)  The  Tides  are  verjr  fimll  on  the  Goaft  of  AWa  ZtmbU  the 

iBfeveral  Parts  of  the  Northern  Water  was  obferved  by  Opt. 

Qceaiiy  yet  they  may  be  felt  in  Wind  to  rife  eight  Foot.    See 

fane  particular  Places.    Th«t  Note  {a)  on  Chap.  S.  above. 
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LEMMA. 

the  Place  of  the  Moon  in  ibe  Zodiac  heifig  hnown^ 
from  an  Ephemeris^  or  by  Cakulationy  or  AJlrono-- 
ffucal  Obfervation^  and  alfo  it*s  Latitude^  and  ibe 
Hour  of  the  Day  i  to  find^  on  ibe  Terrejlrial  Globe^ 
fobat  Place  tbe  Moon  will  be  vertical  to  at  the 
pven  Hour^  and  to  fhew  all  tbe  Places  that  ibe 
Moon  willpafs  over^  one  after  anotber^  ibat  Day^ 

THIS  Problem  is  ofg^-eat  Ufc  forohferving 
the  Flux  anid  Reflux  of  the  Sea.  You  will  find 
the  Method  of  folving  it  in  Chapter  xxx.  Propo- 
fition  24.  where  it  is  more  commodioufly  explain^ 
cd.  However  the  more  knowing  Reader  may 
anticipate  it  here,  or  learn  it  aforehand  from  the 
Rules  there  delivered* 

PROPOSITION   XVL 

fbe  Tides  are  bigbeft  in  ibofe  Places  over  wbicb  tbe 
Jj4oon  is  vertical^  unlefsfime  of  tbe  Objlacles  above^ 
mentioned ifs  Propofition  14  Under^i  but  tbefur-> 
tber  any  Place  is  from  tbat^  tbe  lefs  (cseteris  pari- 
bus) is  ibf  Flux  and  Reflux. 

l^feCAUSE  xhf>k  ?lac«s  arc  more  prcflcd, 
and  the  (welling  of  the  Sea  is  greater,  over  which 
the  Moon  f(jueezedi  die^  cekftia}  Matter,  where^ 
by  greater  Tides  are  produced:  but  where  the  in* 
cumbent  Matter  is  \m  Squeezed,  and  otho:  Caufea 
cpnl|tirQ»  thj%  Altoi^ltioici  wHl  be  lefiu 

^RQ^ 
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PROPOSiriOlf  XVIL 

JS^  Altitude  of  the  fides  are  difOersin  the  fame  Place 
ai  different  TtmeSy  and  tbey  are  bigb  and  lowy  ac- 

'  eording  as  the  Moon  is  further  from  or  nearer  to 
the  Zenith  of  the  Place. 

SINCE  the  Moon  every  Day  changes  her 
Place  in  the  Ecliptic,  fhe  will  be  vertical  now  to 
one  Place,  and  then  to  another,  and  confequently 
varies  her  Diftance  from  the  Zenith  of  any  particu- 
lar Place.  Which  being  granted,  it  follows,  as  a 
Corollary  of  the  laft  Propofitioh,  that  the  Tides  in 
any  one  Place  are  conftahtly  altering,  whether  their 
Variation  be  fenfible,  or  infenfible. 

PROPOSiriON    XVIIL 

^e  greatefl  fwelling  of  the  Ocean^  or  High-Watery 

ought  to  be  in  that  place  when  the  Moon  is  in  the 

'  Meridian  Circle  {above  or  below) ;    but  in  divers 

Places  it  ii  High-Water  when  the  Moon  is  otherwife 

fojited. 

SINCE  the  Moon,  in  the  Meridian,  is  hearer 
any  Place  than  when  fhe  is  in  the  Horizon^  (be- 
caufe  the  HypotenUfe  of  any  right-angled  Tri- 
angle is  longer  than  the  Perpendicular)  it  follows 
(by  Propofition  16,  of  this  Chapter)  that  then  it 
ought  to  be  High- Water  in  that  Place  (where  fhe 
is  foil  South;.  And  when  fhe  is  full  North,  or  in 
the  lower  Part  of  the  Meridian  Circle,  it  ought  to 
be  alfo  High- Water  in  the  fame  Place,  becaufe, 
tho*  fhe  be  not  there,  yet  the  oppofite  Part  of  the 
Voftei  of  the  Earth  is  ftraitned,  and  hath  the  fame 
Effe6t,  as  if  the  Body  of  the  Moon  itfelf  were 
prefent. 

BUT 
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BUT  there  are  many  Places  and  Shores  where 
k  is  not  High-Water  precifely  at  the  Time  of  the 
Moon's  fouthing  or  northing  in  the  Meridian  Circle, 
(as  the  Philofophers  of  the  former  Age  thought) 
but  perhaps  a  little  before,  or  after,  (he  makes  her 
appulfe  to  the  Meridian,  viz.  when  fhe  approacheth 
a  Vortex  fomcthing  diftant  from  it,  Eaft  or  Weft. 
Neither  doth  a  full  Tide  always  happen  when 
the  Moon  is  in  the  fame  Azimuth  ;  but  it  is  very 
often  High- Water,  efpecially  at  the  New  and 
Full  Moon,  a  little  before  the  conftant  Time,  or 
before  the  Moon  approaches  that  Azimuth.  At 
London  it  is  High-Tide  when  the  Moon  is  three 
Hours  from  the  Meridian,  or  South- Weft,  and 
North-Eaft  {k).  On  the  Shore  of  Cbinay  in  the 
Harbour  of  Maccaoy  a  Portuguefe  S?ilor  thus  fta- 
ted  the  Time  of  High- Water.  The  Elevation  of 
the  Pole,  or  the  Latitude  of  the  Place,  is  22  degr. 
20  min.  In  the  Year  1584  on  the  nineteenth  Day 
of  September  it  was  Full  Moon,  and  the  fame  Day, 
it  was  High- Water  lialfan  Hour,  or  three  quar- 
ters, paft  Eight  in  the  Morning;  fo  that  the 
Moon  was  then  three  Hours  and  a  quarter  diftant 
from  the  Meridian ;  hence  the  Azimuth,  or  Point 
flie  was  then  in,  may  be  found  by  a  Problem  in 
Chapter  xxx. 

I  N  riie  Year  1585,  February  the  third.  Which 
was  alfo  the  third  from  the  New  Moon,  it  was 
obferved  to  be  High-Tide  a  little  after  twelve ;  and 
therefore  at  the  New  Moon,  which  was  February 
the  firft,  it  was  full  Sea  about  forty  Minutes  a^ 
terTen. 

HENCE  the  Azimuth  the  Moon  was  then  in 
may  be  found. 

'   (k)  See  the  Note  (m)  belm.    .-  . 

VOL.  I.  S  IN 


2 58  The  Abfokte  Part     S  e  c  t.  I V. 

I  N  the  Year  1585,  February  the  fixtecnth,  it 
was  bbferved  to  be  High- Water,  at  Full  Moon, 
almoft  at  Noon,  viz.  at  half  an  Hour  paft  Eleven, 

IN  the  Year  1585,  June  the  fecond,  which 
was  the  fourth  Day  after  the  New  Moon,  it  was 
High'Tide  exaftly  at  twelve,  therefore  at  the 
Conjundion  it  was  High-Tide  at  nine  in  the  Fore- 
noon. 

THE  fame  Sailor  adds,  that  the  Time  of  High 
and  Low- Water  doth  not  agree  with  the  Time 
that  is  computed  from  the  Motion  of  the  Moon, 
except  for  five  Days  before  and  after  the  New 
Moon.  But  there  is  fome  Ambiguity  in  thefc 
Words,  and  others  following,  which  we  have  there-^ 
fore  omitted.  But  the  Caufe  of  this  Variation  is, 
that  the  Sea  rifes  nine  Hours  in  the  Port  of  Mac'^ 
caoy  and  ebbs  only  three,  as  is  obferved  in  the  next 
Propofition, 

HERE,  follow  fome  Obfervations  made  by  a 
Vutcb  Sailor  ot  the  Time  of  High- Water,  on  the 
I)ay$.  of  the  New  and  Full  Moon,  at  different 
Places. 

AT  twelve  o'Clock  (on  the  New  and  Full 
Moon  Days)  it  is  High- Water  along  the  .Shore 
of  Flanders  J  at  Enckhuyfen  in  Holland^  at  Hoorn^  at 
Emden  in  Eaft  Friejlandj  at  the  Mouth  of  the 
River  Elbey  at  the  Mouth  of  the  Eyder^  at  the 
Iflands  of  Jutland,  at  Dover  in  England,  &c. 

AT  forty  five  Minutes  paft  twelve,  at  Flujh- 
ing  in  Zealand. 

.  AT  half  an  Hour  paft  one,  at  the  weftern 
Shore  of  the  Ille  oilVigbt,  at  Calais,  at  the  Mouth 
the  River  "Thames  in  England,  along  the  Shores  of 
Zealand,  at  the  Mouth  of  the  River  Scbelde,  in 
the  Meufe,  at  [Gorcum]. 

A  T  three  o'Clock,  at  Amfterdam,  Rotterdam, 

Pofty  and  Newcafile  jn  England,    before  the  Fie- 

mijh  Sand-Banks,  at  Armentier  in  Flanders,  at  the 

I  Mouth 
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Mouth  of  the  River  Garonne,  along  the  South  Shore 
of  England,  on  the  Coaft  of  France,  Gafcoigne,  Bif-^ 
cay,  Gallicia,  Portugal,  aiid  Spain  ;  on  the  wcftern 
Shore  oi  Ireland,  all  the  way  to  Shetland^ 

AT  a  quarter  before  four  in  the  Afternoon^ 
at  Rohan  in  France,  in  the  Maefe,  at  Rocbelle  in 
France,  in  the  River  Garonne,  in  the  Bays  upoo 
the  Shore  of  Spain,  Portugal,  Gallicia,  in  the  Bays 
on  the  Southern  Shore  of  Bretagne  in  France,  on 
tlie  Shore  of  Gafcoigne,  on  the  weftern  Shore  of 
Ireland. 

AT  half  an  Hour  paft  four,  from  the  Texel  to 
the  fouthem  Shore  of  Ireland. 

A  T  a  quarter  paft  five,  in  all  the  Ports  on  the 
South  of  Ireland,  at  Plymouth  In  England,  and  at 
other  fouthem  Places  between  that  and  IVales. 
.  A  T  fix  o'clock  in  the  Morning  and  Evening, 
at  Hamburgh  in  the  Elbe,  at  Bremen,  on  the  Eaft 
fide  of  the  Texel,  at  Antwerp,  in  the  Engli/b  Cha- 
nel as  &r  as  the  Sctlly  Iflands. 

AT  a  quarter  before  feven  in  the  Evening, 
at  Falmouth,  and  in  Brijlol  Chanel,  at  St  Nicolas 
and  Podejfamke,  as  far  as  IVejmouth  and  Hartpool. 

AT  half  an  Hour  paft  feven  at  the  Road  in 
the  ^exel,  at  Kildujna,  in  the  middle  of  the  Cha- 
nel, befide  Plymouth,  and  as  far  as  the  Foreland  of 
JJzard'Point. 

A  T  a  quarter  paft  eight  in  the  Evening,  about 
ii\t  Ifte  of  mgbt,  at  the  Weft  fide  of  die  Flie 
Ifland. 

A  T  nine  o'Clock,  at  the  Mouth  of  the  River 
Eems  in  FrieJIand,  on  the  Eaft  fide  of  the  Flie 
Ifland,  along  the  Shores  of  FrieJIand^  and  on  the 
caftem  Shorerf  the  Ifle  of  Wight. 

A  T  half  an  Hour  paft  ten,  at  the  Mouth  of 
die  River  Thames,  on  the  Shore  of  Normandy  and 
Picardy. 

$2  AT 
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AT  a  quarter  paft  eleven,  in  the  River  Thames y 
and  other  Places  in  England. 
.  ,  IT  is  very  difficult  to  explain  the  Caufe  of  thefe 
wonderful,  and  extraordinary  Diflferences  of  the 
Tides  in  all  Places,  tho*  it  properly  belongs  to 
Naturalifts,  and  Geograpliers,  to  do  it.  It  is  like- 
ly that  the  various  windings  of  the  Shores,  and 
their  different  Situation  to  the  Sea-ward,  the  Re- 
fiftance  of  the  Iflands,  the  Concurrence  of  feve- 
ral  Tides,  the  Diftance  of  Places  from  the  Moon's 
Way,  the  various  Winds,  chiefly  thofe  that  are 
general  and  conftant,  the  Declivity  and  Shoalnefs 
of  the  Shores,  and  other  things,  very  much  con-' 
tribute  to  this  furprifmg  Diverfity.  For  Ex- 
ample, at  the  Port  of  London  the  Tide  rifes  'till 
the  Moon  comes  to  the  South- Weft,  when  fhe  hath 
$outh  Latitude,  and  only  then  begins  to  ebb, 
not  when  fhe  approaches  the  Meridian :  for  which 
we  give  this  Reafon,  viz.  that  while  the  Moon  is 
moving  from  the  Meridian  of  L»ndon  towards 
Brafil  Cor  from  Braftl  towards  London)  the  Water 
ought  not  to  fettle,  but  ftUl  to  rife,  becaufe  the 
Shore  of  America  repels  the  Water  towards  Eng-- 
land^  which  is  drawn  thitherward  by  the  Moon, 
fince  there  is  no  Pafi&ge  for  it  to  proceed  any  furr 
ther.  But  it  may  be  afked  why,  when  the  Mooit 
hath  North  Latitude,  it  fhould  happen  to  be  High- 
Water  before  fhe  approaches  the  Meridian  of 
London^  ^  viz.  when  fhe  is  in  the  Sputh-Eaft  Point -^ 
To  which  I  anfwer,  that  when  the  Moon  hath 
^orth  Latitude  ihe  is  much  nearer  England  than 
when  fhe  hath  South,  and  therefore  raSes  up  the 
Water /ooner  •,  and  the  Reafon  why  the  Flux  is  not 
continued  fo  long  as  'till  the  Moon  approaches 
the  Meridian  is,  becaufe  fhe  impels  the  Ocean 
more  towards  the  American  Coaft,  and  Hudfon^s 
Bay,  "where  the  greateft  Floods  are  then  obferved* 

'"         I  '    ■  AND 
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AND  for  this  Reafon  it  is  High- Water  along 
die  Coafts  of  China^  before  the  Appulfc  of  the 
Moon  to  the  Meridian,  becaufe  the  continual  Eaft 
Winds  drive  the  Sea  towards  the  Weft. 

BUT  all  thefe  Allegations  are  not  fufficient  td 
fatisfie  me  in  thefe  Matters,  and  therefore  I  would 
have  the  curious  Naturalifts  'examine  them  with 
^eater  Scrutiny.  For  to  find  the  true  Caufe,  it 
is  requifite,  that  we  be  furnifhed  with  accurate 
•Obfervations  how  the  Tides  ebb  and  flow  in  dif- 
ferent Places,  and  what  Azimuth  the  Moon  is  in 
when  it  is  High- Water  in  thofe  Places  ;  and  how 
her  Bearing  varies  according  to  her  Place  at  the 
Change  and  Full  \  efpecially  in  thofc-Places  where 
the  Moon  is  vertical,  and  thofe  that  bear  from  them 
direaiy  Eaft,  Weft,  North,'  and  South  (/).  It  is 
aMb  to  be  dyigently  obferved,  what  height  the 
Tides  flow  at  thefe  times  ;  when  the  Moon  is  in 
Ae  North  Part  of  her  Orbit,  and  moves  not  over 
fo  much  Sea,  but  over  that  vaft  Trad  of  Land 
which  lies  between  Cbtnay  and  the  weftern  Shore 
of  Africa:  For  fince  fhe  prefles  not  the  Water 
diredly  when  fhe  moves  over  thefe  Mediterranean 

(?)  The  following  Dire^ons  3.  Obfcrve  the  Incrca/c  and 

arc  of  excellent  ufc  for  obferv-  Dccreafeof  the  Velocity  of  tlic 

ing  the  Trdes,  given  by  Sir  Ro-  Currents.    * 

hert  Murrof^  in  Plnlo/.  Tr^inf*  4.  Meafure  the  Height  of  eve^ 

N«  :i  7-       .  ry  utmoft  High  Water  and  Low 

I.  Obferv^'  the  Situation  of  Water,  f/om  one  Spring  T'ldi 

the  Place  of  Obfervaiion,  viz  to  another. 

What  Currents^    Seas,  Iflands,  c.  Meafure  the  exa£l  Height 

Bays>  Shores,  Shelves,  CsTr.  are  of^prtngTidesand  Spring  Ebbs^ 

neaf  it,  6.  Obferve  the  Pofidon  an4 

2.0bferve  in  what  proportion  Strength  of  the  Wind,  the  State 

the  Increafes  of  the  Tides  from  of  the  Weather;  the  Height  of 

(he  Neap  to  the  S|>ring  Tides,  the  Barometc^r,  &c. 

Mid  their  Decreafes,  tp4  the  fti«  .  7.  Calpulate  the  Moon's  Ag^ 

iings  and  Fallings  of  the  Ebbs,  and  Place  in  all  Refpedls. 

tiappen  to  be  in  regard  of  one  See  Lowfhorp^s  Jhridgment 
ittother.             '                     ^Philof.  Tranlka.  p.  260.     '^ 

Si  Places^ 
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Places,  I  fuppofe  this  will  caufe  a  fenfible  Varia- 
tion of  the  Motion  of  the  Water.  Likewife  thcfci 
Phscnomena  j^re  to  be  obferved  when  the  Moon 
is  in  tlie  South  Part  of  her  Orbit,  and  moires 
pvcr  Brafil^  or  South  America.  For  without  a 
pcrfed  Notion  of  thefe  Occurrences,  we  fhaU 
fcarce  be  able  to  find  out  the  tnae  Reafou  oic 
Caufe  of  the  Tide. 

PROPOSITION   XIX, 

SfJ^  Sea  flows  to  mofi  Shores  in  twelve  Hotirs  twelve 
Minutes^  and  ebbs  back  again  in  as  many^ 

I N  fome  few  Places  it  takes  more  Time  in  flow- 
ing than  in  ^bbirg ;  and  on  the  cqfptrary,  in  oth/m^ 
it  flows  in  lefs  Time  than  it  ebbs:  yet  fo  that  the 
Time  of  the  Flux  and  Reflux  (or  the  Time  bc^ 
tween  the  two  full  Seas)  make ^ together  twelviq 
Hours,  24!  Minutes,  and  two  of  thefe  Times 
make  twenty  four  Hours  48 i  Minutes,  or  almoft 
twenty  five  Hours.  So  that  High- Water  happens 
every  Day  later  by  almoit  an  Hour  than  the  Day 
before,  becaufe  the  Moon  comes  later  to  the  Ver-^ 
^ex,  or  Meridian  pf  any  Place,  by  almoft  jui  Hour 
(fifty  Minutes)  every  Day. 

WE  have  fufficiemly  explained  th^s-Propofi* 
tion  m  our  Dernonftration  of  the  eleventh ;  tho* 
in  that  we  accounted  it  to  be  full  Sea,  when  the 
Moon  is  in  the  Meridian  of  anv  Place  •,  but  be* 
iiaufc,  as  we  0iewed  in  the  laft  Propofition,  it 
is  found  to  be  Hij^- Water  in  fevcral  Plioocs  when 
the  Moon  is  not  in  thp  Meridian,  we  do  not, 
in  this  Propofition,  reckon  the  forementibned 
Hours  from  the  Time  the  Moon  is  in  the  Me* 
ridian  of  thefe  Places,  but  irdm  the  Time  fht 
is  found,  by  Experience,  to  be  fn  that  Vertex 
when  it  is  high  Water.    Neverthelejs  this  Period 

Qt 
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of  the  Flux  and  Reflux  is  not  performed  cxadt- 
ly  in  twelve  Hours,  twenty  four  Minutes,  (or 
in  twenty  four  Hours,  fifty  Minutes)  but  ibmc 
Times  fooner  or  later,  becaufe  the  Moon  con- 
ftantly  changing  her  Diftance  from  the  Zenith, 
returns  at  unequal  Times  to  the  fame  Vertex  j 
but  this  Difference  is  fmall, 

THEREFORE  tho*  the  Flux  and  Reflux 
together  be  performed,  in  all  Places,  in  about 
twelve  Hours,  twenty  four  Minutes  (when  there 
are  no  Storms) ;  yet  in  fome,  the  Time  is  equally 
divided  between  the  Flood  and  Ebb ;  and  in  others, 
the  Time  of  flowing  is  more  or  lefs  than  that  of 
ebbing. 

THE  Garonne  J  a  River  in  France  j  is  fevcn 
Hours  in  rifing,  and  but  five  in  falling.  And  in 
the  Port  of  MaccaOy  upon  the  Shore  of  Cbinay  the 
Tides  flow  nine  Hours,  and  only  ebb  three,  or 
lefs  if  the  Eaft  Winds  blow. 
.  ON  the  contrary,  in  the  River  Senegal^  in  Ne^ 
grohndy  the  Sea  flows  four  Hours,  and  ebbs  eight. 

IT  is  hard  to  aflign  Reafons  for  this  Diffe- 
rence. Some  attribute  it  to  the  ftrong  and  fwift 
Current  of  certain  Rivers,  or  to  their  ordinary 
Flux.  Thus  the  River  Garonne  refiits  the  Influx 
of  the  Sea  with  it's  ftrong  Current  and  hinders 
\t ;  but  helps  the  Reflux,  and  haftens  it.  Others 
will  have  the  Flux  to  be  proloi^ed  another  Hour^ 
becaufe  the  return  of  the  Flood  fi*om  the  northern 
Seas,  hinders  it's  Egrefs  at  the  Mouth  of  the  Ga-^ 
ronncy  and  rather  forces  it  further  up  the  River. 
But  it  is  my  Opinion,  that  t;he  River  pours  itfelf 
into  the  Sea,  to  a  confiderable  Diftance,  with  a  rar 
Did  Motion,  which  is  obftrufted  in  part  by  the 
Tide,  and  made  to  ftand,  fome  Time  before  the 
Moon  forces  the  Sea  up  into  the  very  phaneL 

THE  Reafon  why  the  StZf  flows  only  fbuJ- 
Hours  into  the  River  Senegaly   is  either  becaufe 

S  4  >t*s 
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it's  Chanel  is  extended  from  Weft  to  Eaft,  or  be- 
caufe  the  fwiftncfs  of  the  Stream,  may  hinder  the 
Flux  for  two  Hours.  There  may  be  perhaps  o- 
ther  Caufes  which  we  are  ignorant  of,  tor  want  of 
Obfervations ;  for  we  are  not  certain  whether  it 
really  leffens  all  the  eight  Hours,  or  only  fix,  and 
is  ftagnant  the  other  two,  by  Reafon  of  die  Equa- 
lity of  the  Current  and  the  Tide, 

WE  are  alfo  to  confider  that  low  Places  have 
apparently  a  lonjger  Flux,  and  a  fhorter  Ebb. 

PROPOSITION    XX, 

Whether  it  he  Flood  in  atfj  Place  at  the  Injlant  the 
Moon  is  in  the  Horizon  of  that  Place? 

THEY  commonly  fay  it  is  •,  tho*  it  be  not  true  in 
thofe  Places  where  it  is  full  Sea  when  the  Moon 
is  in  the  Meridian.  For  when  the  Moon  declines 
from  the  Equator  fouthward,  fhe  approaches  the 
Meridian  in  lefs  than  fix  Hours,  and  therefore, 
the  Flux  muft  have  begun  when  the  Moon  was 
depreffed  below  the  Horizon :  on  the  contrary, 
when  the  Moon  has  a  North  Declination,  Ihe 
requires  more  than  fix  Hours  to  move  from  the 
Horizon  to  the  Meridian,  and  tlierefore  It  is 
Flood  when  (he  is  elevated  above  die  Horizon, 
or  is  in  the  Horary  Circle  of  the  fixth  Hour; 
and  fo  it  is  obferved  in  moft  Places,  tho*  it  be 
otherwife  at  London^  as  we  obferved  above.  •  It 
feems  indeed  reafonable  that,  tho*  the  Moon  has 
a  North  Declination,  the  Flux  (hould  begin  when 
ihe  is  horizontal,  becaufe  fhe  is. then  ninety  De- 
grees diftant  from  the  Vertex  of  the  Place,  and 
therefore  the  Preffurc  of  die  Ocean  ought  firft  to 
touch  here.  But  Obfervations  are  warning  to  con» 
firm  this; 

PRO. 
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PROPOSITION  XXh 

Having  the  Ttme  ofHtgh  or  Low4f^ater  gtven^  em 
the  Day  of  the  Change  or  Full^  in  any  Place  where 
the  Sea  ebbs  and  flows  regularly^  (viz,  in  twelve 
HourSy  forty  eight  Minutes)  tofindy  at  any  Age  (f 
the  Moon^   the  Time  of  High  and  Low^JVater  {m). 


[m)  The  true  Time  of  the 
Tides,  at  all  Ages  of  the  Moon 
is  not  well  computed  by  Sea- 
Men  and  Aflronomers;  moft  of 
them  reckoning,  ibaj  the  Moon 
being  upon  a  fct  Point  of  the 
Compafs,  or  fo  many  Hours  paft 
the  Meridian,  makes  High-Tide 
in  fuch  and  fuch  a  Point  at  all 
Times  of  the  Moon.  As  for  in- 
ftance,  a  South-weft  Moon 
makes  a  full  Tide  at  London,  that 
is,  when  the  Moon  is  three 
Hours  paft  the  Meridian.  Now 
this  is  true  indeed  at  the  New 
and  Full  Moon,  but  not  at  ^ny 
other  Times  of  the  Moon» 
which  few  take  any  notice  of. 

But  obferving  more  narrow- 
ly^ I  find  tha(  at  London  the 
Tides  fall  out  at  Icaft  two  Points 
that  is,  an  Hour  and  a  half  foon- 
cr  in  the  Quarters  than  in  the 
New  and  Full  Moon,  and  the 
true  Time  of  the  Tides  is  foun4 
to  be  fomewhat  fhorter  and 
ihorter  from  the  New  and  Full 
Moon  to  the  quartersi  yet  not 
in  an  equal  ipanner,  neither 

fradually  decreafing  from  the 
[ew  and  Full  N$oon  (ill  the 
quarters ;  but  rather  tha(  there 
svas  fome  little  Difference  of 
A!te|^(ion  both  at  the  N^w  an4 


WE 

Full  Moons,  and  alfo  at  the 
quarters,  and  that*  the  greateft 
Diffierence  fdl  out  in  the  midft 
between  them,  agreeing  very 
well  to  a  circular  Proportion 
after  this  manner. 

1.  Divide  a  Circle  into  \% 
equal  Parts,  or  Hours,  accord- 
ing to  the  Moon's  Motion,  or 
Diftance  from  the  Sun,  from 
the  New  Moon  to  the  Full. 

2.  Let  the  Diameter  of  the 
Circle  be  divided  into  90  Parts, 
or  Minutes,  that  is,  according  to 
the  Time  of  the  Difference  be* 
tween  the  New  or  Full  Moon, 
and  the  quarters,  which  is  one 
Hour  and  a  half. 

3.  Make  pe];pendicu]ar  Lines 
crofs  the  Diameter  of  the  Circle 
from  Hour  to  Hour. 

4.  Reckon  the  Time  of  the 
Moon's  coming  to  the  South  in 
the  Circumference  of  the  Cir- 
cle, andobfervethe  perpendicu- 
lar Line  that  falls  from  that  Point 
upon  the  Diameter;  and  the 
proportional  Minute  cut  there- 
by, willihew  how  many  Hourt 
or  Minutes  are  to  be  fubftrafted 
from  the  Time  of  High  Tidesat 
the  New  and  Full  Moon,  that 
fo  you  may  have  the  true  Time 
of  the  Tides  that  prefent  Day^ 
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W  E  obferved  before,  that  the  Time  of  High 
and  Low-W^ter  (if  we  reckon  by  the  mean  Mo- 
tion of  the  Moon  from  the  Sun)  is  every  Day  48i 
Minutes,  (or  more  accurately  487I)  and  every 
lialf  Day  24^  Minutes  later  than  the  preceding. 

IF  therefore  it  be  High-Water  in  any  Place, 
on  the  Day  of  the  New  or  Full  Moon,  at  twelve 
o*  Clock,  it  will  be  iuU  Tide  on  the  fubfequent 
Days  of  the  Lunation,  as  in  the  following  Table : 


Moon's 
Age. 

Hours. 

Minutes. 

I 

XII. 

48 

z 

I 

37 

2 

2 

27 

4 

i 

16 

5 

4 

5 

6 

4 

S5 

7 

5 

44 

8 

6 

34 

9 

7 

23 

to 

8 

12 

> 

i» 

9 

I 

12 

9 

51 

»3 

10 

40 

X4 

II 

29 

14* 

12 

Midnight. 

«5 

12 

Noon. 

Examfte.  At  tendon,  on  the 
Xhy  of  New  and  Full  Moon,  it 
i>  ^gh  Tide  at  three  of  the 
Oock^  that  is  when  the  Moon 
|»  three  Hours  pa(l  the  Meridian, 
and  To  by  the  common  Rule  the 
Moon  being  about  four  Days 
^d  It  will  be  Sooth  about  three 
of  the  Oock,  and  it  will  be 
\^  Tide  three  Hours  afler- 


THAT 

wards,  that  is  at  fix  of  the  Clock, 
But  now  by  this  Rule,  if  you 
count  this  Time  of  the  Moon*s 
coming  to  the  South  in  the  Cir- 
cumference, the  perpendicular 
Line  which  comes  from  three  to 
nine,  cuts  the  Diameter  at  4c 
}A\n.  which  (hews  that  fo  much 
is  to  be  abated  from  the  Time 
of  High  Tide  in  the  New  and 
FuU 
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THAT  is,  at  the  end  of  the  firft  Day  of  the 
Moon's  Age  it  is  High- Water  later  by  forty  eight 
Minutes,  Cs?r. 

BUT 


Full  Moon ;  fo  that  it  b  High 
Tide  45  Min.  before  fix  i  that 
is,  at  nve  Hours  1 5  Min.  and 
not  at  Hr,  according  to  the 
common- R«k. 

The  like  you  may  do  for  any 
othfer  Port,  or  Place,  knowing 
the  Time  of  High  Water  at  the 
New  and  Pull  Moon  in  that 
Place :  -And  you  may  do  it  th« 
more  readily,  if  you  fct  down 
the  Time  of  High  Water  at  the 
New  and  Full  Moon  under  the 
Diameter,  as  I  have  done  for 
Londfin  where  it  is  high  Tide  at 


three  of  the  Clock :  So  when 
the  Moon  is  fouth  at  three  C3£ 
the  Clock  or  nine,  the  Perpen- 
dicular cuts  the  Diameter  at  two 
Hours  15  Min.  which,  added  to 
theaforeiaid^hree  or  nine,  givei 
the  Time  of  high  Water  as  a- 
bove. 

Thus  you  may  cafily  make  t 
Table  which  by  the  Southing 
of  the  Mopn  fhall  readily:  teQ 
you  the  Time  of  High  Tide  in 
any  Place.  The  following  vt 
for  London* 


Mao?!    Tide  \ 

Moen 

Tide 

Mw» 

T/W* 

Msm 

TVrf* 

S&ufb. 

LW| 

Itf/tlr. 

Lur.d 

Wfi 

Lutii. 

South 

Lund. 

H    If 

//. 

M, 

H  k  H.  M\ 

n/   M 

H.  M 

H  M 

H.  M. 

Xii   05 

0 

III    0 

S     >5 

VI     0 

7     30 

IX      0 

.1   15 

to 

3 

9 

10 

5       21 

10 

7     40 

»^ 

11  29 

20 

3 

18 

20 

s  27 

20 

7     5  = 

20 

M    43 

3^  J 

27 

30 

S     3J 

S*^ 

8      4 

30 

t'  57 

40j 

3 

Jb 

4«, 

■J     4<: 

40 

3     li 

40 

12  10 

5<^ 

5 

40 
S4 

5C 

I     4*' 

so: 

a     25 

S^ 

I J  24 

I       0 

IV      0 

;    S2 

VII    0 

8     36 

X        0 

II  37 

10 

* 

z 

IC 

J     59 

ItJ 

8     48 

ic 

iz  so 

ao 

4 

9 

JO 

^       6 

20 

9      ° 

2C 

I     3 

30 

4 

16 

l<^ 

6     13 

30 

9     >3 

JC 

I   16 

40 

4 

23 

4C 

6     20 

40 

9    ^6 

^'^ 

I  29 

';p 

1+ 

ic 

V        c 

6    iP 

5c 

9     39 

JCl     q 

I  42 
'  54 

II       0 

4 

37 

0    3( 

-- 1  i  1  c 

9  SI 
Id     6 

ic 

4 

44 

10 

(,    4, 

10 

ICl 

2     3 

20 

4 

50 

30 

6  i3 

7  ' 

zc 

10  ao 

.     20 

2  16 

30 

4 

57 

3c 

3= 

10  33 

Sa 

2  27 

40 

f 

3 

40 

T     " 

4C 

104; 

40 

238 

'      50 

> 

9 

S0j7     2c 

SC 

[I      ( 

5« 

249 

u 
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BUT  for  Praftice,  it  is  fufficient  to  add  to  the 
Time  of  High- Water  at  the  New  Moon. 

For  xhc  firft  Day  after  the  Change.        Hours  oi 

For  the  fecond  — —                 ■  ■  if 

Fw  the  third ti 

For  the  fourth  —— — 34 

For  the  fifth 4 

Few  the  fixth ^— 5 

For  the  feventh  — — —  — — —  5f 

For  the  eighth 6i 

For  the  ninth  — ~  ■                   ■■           — •  Ji 

For  the  tenth  — —  — —  8^ 

For  the  eleventh    '               ^                ■     ^^  9 

For  the  twelfth 9i 

For  the  thirteenth —              ■  joi 

For  the  fourteenth               ■    i — .  iij 

Fox Jtbe  fifteenth  ^ i2i 

BUT  this  Calculation  fuppofes  the  Motion  of 
the  Moon,  from  the  Sun,  to  be  equal,  tho*  it  be 
not  i  for  when  Ihe  is  in  her  Perigee  fhe  moves 
much  fwiftcr  than  when  Ihe  is  in  her  Apogee  5 
and  therefore  in  the  former  C^fe  flie  prolongs 
fhe  Time  of  the  Tides,  and  in  the  Jater  fhortens 
theni.  Befides,  fome  of  the  Lunar  Months  ex- 
ceed thirty  Days,  and  others  are  kfs  than  twenty 
nine;;  but  the  mean  is  twenty  nine  Days,  tw^ve 
H^qrs,  forfy  four  Minutes. 

BU  T  inj  thofe  PlsBces  where  it  fa  High  or  Low- 
Walter  when  jthe  Moon  approaches  fome  certain 

If  jrou  find  the  Di^^rence  not  in  Pbih/,Tranf,  N®  34.  t^hicb] 

fo  much  between    the    N«p  tbol'  it  he\ found  fault  mtb  6y\ 

Tidcj,  and  the  Spring  Tidcs^  MrFhm^adi^fttbtfafftiTranf.* 

^e  EHameter  muft  be  divi^Jed  N®  143  j  j^et  by  many  it  is /aid  to] 

into  fewer  Parts,    tbis  is  Mr  anfwer  very  zoeli,  and  tbertforr 

ftenrf  Phdlipa'j  w^j,  idmrei  webave  tranfmbed  it.  » 
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Azimuth,  tho*  the  Times  may  be  computed  by 
diis  Method,  yet  they  are  not  fo  accurately  found. 

NEITHER  do  the  Conjundions  of  the  Sun 
and  Moon  happen  at  the  fame  Time  every  Change. 

W  E  fhall  Ihew  in  Chapter  xxx.  how  this  Bmy 
be  done  by  the  terreftrial  Globe. 

W  E  may  ufe  a  Method  fomething  like  this,  for 
thofe  Places  where  the  Time  of  the  Flux  is  more 
or  lefs  than  the  Time  of  the  Reflux ;  fuppofing 
the  Difference  be  conftant.  But  the  Confideratioa 
of  the  Thing  itfelf,  and  Experience,  will  fooner 
teach  thcfe  Particulars  than  Difcourfe. 

PROPOSITION    XXII. 

^e  Winds  ver^j  often  hinder^  or  promote^  the  Courfe 
of  the  Tides  in  all  Places  5  and  not  only  the  Ifilnds 
that  blow  in  thofe  Places^  but  even  tbofr  in  others 
may  have  the  fame  Effe£t. 

THE  Truth  of  this  Propofition  is  fo  dear, 
diat  it  needs  no  Demonllration. 

PROPOSITION    XXIII. 

When  any  Part  of  the  Ocean  hath  a  proper^  or  par- 
ticulary  Motion j  it  is  called  a  Current.  Currentt 
are  various  and  direSted  towards  different  Parts  rf 
the  Ocean  J  of  which  fome  are  conftant  and  others 
periodical.  To  enumerate  the  moji  famous  conftant 
ones. 

!•  THE  moft  extraordinary  Current  of  the 
Sea  is  that  by  which  Part  of  the  Atlantic  or 
African  Ocean  moves  about  Guinea  from  Cape 
Verd  towards  the  Curvature  or  Bay  of  Africa^ 
which  they  call  Fernando  Poo^  viz.  from  Weft  to 
Eaft,   which  is  contrary  to  the  general  Motion. 

And 
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And  fuch  is  the  Force  of  this  Current,  that  when 
Ships  approach  too  near  the  Shore  it  carries  them 
violently  toward  tliat  Bay,  aad  deceives  the  Ma- 
riners in  their  Reckoning.  Hence  it  comes  tO; 
pais,  that  Ships  which  fail  m  two  Days  Time 
Irom  the  Shore  of  Mouree  to  Rw  de  Bmny  [or, 
Formofa]  which  is  one  hundred  Dutch  Miles,  re* 
quire  Ibmetimes  fix  or  feven  Weeks  to  return 
from  Benin  to  Mourecy  unlels  diey  run  out  into 
the  main  Ocean,  which  is  not  eafily  done,  be- 
caufe  the  Current  fcts  to  the  North-Eaft,  and  runs 
Iwiftly  from  the  Ifland  of  St  Thomas^  towards  the 
Bay  of  Fernando  Poo^  carrying  in  with  ir  the 
Ships  tho*  they  have  a  fair  North-E^aft  Wind  ;  and 
they  can  fcarcely  get  from  the  Shore,  unlefs  they 
be  driven  by  thefe  fudden  Storms  which  break 
from  the  Clouds  (called  Travados)  which  fcldom 
happen^  and  in  fbme  Months  not  at  all.  This 
Current  deftroyed  feveral  Ships  before  Mariners 
were  well  aware  of  it  •,  as  being  either  unadvifedly 
driven  upon  the  Rocks  and  Shoals,  and  perifhed 
by  Shipwreck,  or  detained  in  the  Bay  *tiU  they 
died  with  Hunger. 

BUT. this  Current  affefts  not  the  whole  Etbuh- 
fie  Ocean,  only  that  Part  which  is  ac^acent  to 
the  Shore  of  Guinea^  to  the  end  of  the  Bay,  and 
to  about  one  Degree  of  South  Latitude.  It  is 
obferved  not  to  exceed  the  Diflance  of  fourteen 
Miles  from  the  Shore  -,  therefore  Ships  are  very 
careful  left  they  Ihould  approach  fo  near,  when 
they  fail  along  thefe  Coafts  •,  which  would  hinder 
their  intended  Courfe,  and  drive  them  to  a  Place 
they  would  not  care  to  vifit. 

I T  is  no  eafy  thing  to  find  out  the  Caufe  of 
this  Current  fo  near  the  Shore,  when  the  main 
Ocean  thereabouts  moves  the  contrary  Way  from 
EafttoWeft.    Two  Things  may  be  laid  foric: 

I.  THE 
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1.  THE  Ocean  bfeing  repulfed  by  the  Ami- 
rican  Shore  moves  flowly  to  the  Ealtward,  but 
this  Motion  is  not  felt  in  the  Main,  becaufe  the 
other  ddtrpys  it,  and  renders  it  lefi  fenfible,  only 
iiear  the  Shore  it  runs  fwiftly  towards  Fernan^9 
Pooj  which,  being  ftretched  a  pretty  way  into  the 
Land  is  fitted  to  receive  it ;  and  the  Reafon  why  k 
is  not  felt  in  other  Places  upon  the  Shore  of  A- 
frica  (as  at  Congo)  is,  becaufe  the  Rapidity  of  the 

Rivers  breaks  and  obftrufts  it. 

2.  THERE  may  be  fome  fubterraneous  Re- 
ceptacle in  the  Bay  of  Fernando  FoOy  into  which 
the  Se<^  perhaps  may  fall  and  draw  the  reft  of  the 
Ocean.  But  this  may  feem  lefs  probable;  they 
that  have  opportunity  of  obferving  it  better  may 
give  better  Reafons. 

PROPOSITION  XXIV. 

ITo  point  out  the  Place  of  the  fecond  perpetual  Current], 

THE  Ocean  nK>ves  fwiftly  from  about  Suma- 
tra into  the  Bay  of  Bengal^  fi-om  South  to  North ; 
fo  that  it  is  probable  this  Bay  was  made  by  the 
Rapidity  of  the  Current ;  by  which  alfo  perhaps 
the  Peninfula  oi  Malacca  was  feparated  fi-om  In^a. 
I  do  not  know  whether  the  Caufe  may  be  owing  to 
the  many  Illands,  and  to  Cape  Mabo^  upon  the 
South  Continent,  whereby  the  Ocean  in  it's  Paflage 
weftward  may  be  diverted  northwards:  of  then: 
may  be  a  fubterraneous  Receptacle  in  the  Bay  it- 
fclf. 

BE  it  how  it  will,  I  fuppofe  the  Current  doth 
not  fet  diredly  to  the  North,  but  rather  to  the 
North-Weft.  This  feme  Current  \i  felt  between 
Java  and  the  South  Continent,  and  dierefi^^  whca 
die  Dutch  iail  to  the  Indies^  die^  firil;  make  to- 
wards 
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vards  the  South  Continent,  and  then  direft  their 
Courfe  from  South  to  North  to  come  at  Java. 

PROPOSiriON  XXV. 

^T'o  pint  out  the  Place  of  the  third  perpetual  Current], 

BETWEEN  Madagafcar  and  the  Cape  of 
Cood-^Hope^  and  more  efpecially  between  Terra  de 
Jfatal  and  the  Cape,  there  is  a  ftrong  Current 
which  fets  from  North-Eaft  to  South- Weft  (the 
feme  way  as  the  Shore  runs)  and  is  carried  with 
foch  a  rapid  and  extraordinary  Motion,  that  Ships, 
with  a  brifk  Wind,  can  hardly  weather  it,  or  fail 
againft  it,  to  Madagafcar  \  on  the  contrary,  they 
that  fail  out  of  the  Chanel,  between  Madagafcar 
and  Africa^  towards  the  Cape  of  Good-Hope^  are 
carried  tliither  without  the  Help  of  the  Winds, 
purely  by  the  Force  of  the  Current.  I  fuppofe 
this  to  be  the  Caufe,  that  the  Indian  Ocean,  be- 
ing forced  towards  the  African  Shore,  and  diere- 
by  diverted  from  it's  diredt  Courfe,  naturally  flows 
towards  the  Cape  of'  Good-Hope  •,  where  it  finds  a 
Paflage.  For  in  the  main  Ocean,  remote  from  the 
Siores,  this  Motion  is  not  oblique  but  direft^ 
from  Eaft  to  Weft. 

PROPOSITION  XXVL 

[To  point  out  the  Place  of  the  fourth  perpetual  Current']. 

I N  the  Pacific  Ocean,  along  the  Shores  of  PerUj 
and  the  reft  of  America^  the  Sea  flows  from  South 
to  North ;  which,  no  doubt,  is  owing  to  the  con- 
ftant  South  Winds,  which  blow  upon  thefe  Coafts  i 
fi>r  neither  thefe  Winds,  nor  the  Currents  are  ob- 
fervcd  out  at  Sea. 

PRO- 
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PROPOSITION   XXVII. 

ITo  ohferoe  the  Place  of  the  fifth  perpetual  Currently 

THIS  is  obferved  to  flow  from  Cape  St  Au^ 
guftin^  in  Braftl,  along  the  Coaft  of  America,  a- 
mong  the  Antilles  in  the  Bay  of  Mexico,  towards 
Florida,  which  is  from  South  to  North.  For  the 
Sea  being  driven  by  it's  general  Motion  againft 
the  Shore  of  Braftl,  is  there  repiilfed,  and  car- 
ried northward,  where  the  Chanel  is  broader 
and  more  open,  which  very  likely  caufes  this  Cur- 
rent, The  like  Motion  northwards  is  found  at 
the  Mouth  of  the  Streights  of  Manilba,  one  of 
the  Philippines.  Likcwife  in  Japan  there  is  a  very 
fwift  Current  from  the  Port  of  Xibuxia  towards 
Arimia. 

PROPOSITION    XXVIIL 

[Tojhew  the  Place  of  the  ftxth  perpetual  Current]. 

THIS  is  in  the  Streights  of  La  Maire,  where 
the  Sailors  in  the  Najfau  Ship  obferved  the  Cur- 
rent to  fet  to  the  Eaft ;  but  this  we  cannot  give 
fo  much  Credit  to,  fmce  La  Maire  himfelf  writes 
to  the  contrary. 

THERE  are  other  Currents  near  the  Shores 
of  fcveral  Countries,  but  not  yet  accurately  enough 
obferved  or  defcribed. 


VOL.1.  T  PRO- 
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PROPOSITION   XXIX. 

7i  thefe  perpetual  Currents  may  be  referred  Jiicb  as 
are  made  by  large  Rivers^  where  they  exonerate 
tbemfelves  into  the  Sea. 

A  T  the  Shore  of  Loango^  ten  or  twelve  Dutch 
Miles  from  Congo  in  Africa^  there  is  a  ftrong  Cur- 
rent from  the  Land  towards  the  Weft ;  becaufe 
of  the  many  vaft  Rivers,  (of  which  the  Zaire  is 
the  greateft)  which  fall  headlong  into  the  Sea, 
and  repel  the  Water ;  being  helped  by  the  general 
Motion.  Therefore  it  requires  fomc  Days  before 
Ships  can  come  up  to  thefe  Shores,  tho*  but  a 
Dutch  Mile  or  two  from  them. 

SO  at  the  Ifland  of  Lamton^  upon  the  Coaft 
of  China,  die  Sea  moves  from  the  Shore  to  the 
eaftward,  contrary  to  the  general  Motion,  which  is 
from  the  Eaft  to  China.  This  Current  is  caufed 
by  the  ftrong  Efflux  of  the  great  River  Tboncoan 
[ox  Ta]  and  is  not  obferved  out  at  Sea  any  fiirther 
than  the  Bajhee  Iflands. 

THUS  far  concerning  the  conibnt  Currents; 
ve  Ihall  add  fomewhat  about  thofc  that  are  ftated 
or  anniverfary. 

PROPOSITION    XXX, 

*There  is  a  great  variety  of  Jhifting  Currents  which  do 
not  lajl,  but  return  at  certain  Periods  \  and  thefe 
do  moji  of  them  depend  upon,  and  follow,  the  an- 
niverfary  IVinds,  or  Monfoons,  which  by  blowing 
in  one  Place  may  caufe  a  Current  in  another. 

A  T  Java,  in  the  Strelghts  of  Sunda,  when  the 
Monfoons  blow  from  the  Weft,  viz.  in  the  Month 
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of  Miy,  the  Currents  fet  to  the  eaftward,  contrary 
to  the  general  Motion  («). 

ALSO  between  tl^  Ifland  of  Celebes  and  Ma^ 
duray  when  the  weftern  Monfoons  fet,  viz,  in  Z) -- 
cember^  January y  and  February  (or  when  the  Winds 
blow  from  the  North- Weft  or  between  the  North 
and  Weft),  the  Currents  fet  to  the  South-Eaft,  or 
between  the  South  and  Eaft. 

A  T  Ceykn  from  the  middle  of  March  to  OSlober 
the  Currents  fet  to  the  fouthward,  and  in  the  other 
Part  of  the  Year  to  the  northward-,  becaufe  at  this 
Time  the  fouthern  Monfoons  fet,  and  at  the  other 
tiie  northern. 

BETWEEN  Cocbin-China  and  Malacca  when 
the  weftern  Monfoons  blow,  viz,  from  April  to 
Auptfty  die  Currents  fet  eaftward,  ^gainft  the  ge- 
neral Motion :  but  the  reft  of  the  Year  fet  weft- 
ward  ;  the  Monfoon  confpiring  with  the  general 
Motion.  They  run  fo  ftrongly  in  thefe  Seas,  that 
unexperienced  Sailors  here  llippofe  the  Wares  to 
beat  againft  fome  Rocks. 

S  O  for  fome  Months  after  the  fifteenth  of  Fe^ 
hruary^  the  Currents  fet  from  the  Maldivies  towards 
India^  on  the  Eaft,  againft  the  general  Motion  of 
AeS^.  \ 

O  N  the  Shore  of  China  and  Cambodia,  in  the 
Months  of  03oberj  November,  and  December,  the 
Currents  fet  to  the  North- Weft,  and  from  January 
to  the  South- Weft,  when  they  run  with  fuch  a 
fwift  Motion  about  the  Shoals  of  Parcel,  that  it 
feems  fwMter  than  that  of  an  Arrow. 


(ff)  Thefc  Currents  confttnt-  Ch^^.  xxi.  below ;  from  whence 

ly  follow  the  Winds  and  fet  to  may  be  formed  a  better  Judg- 

the  fame  point  the  Monfoon  or  mentoftheTimeofthe  fe  ring 

Trade  Wind  docs,  out  at  Sea.  of   thefe  Currents  than  from 

See  an  accurate  Hiftory  of  thefc  what  onr  Author  delivers  in 

in  Note  {a)  upon  Prop.  IL  o^  this  Propofuion* 
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A  T  Fuh  Condore  upon  the  Coaft  of  [Cambodia'] 
tho*  the  Monfoons  are  Ihifting,  yet  the  Currents^ 
fet  ftrongly  towards  the  Eaft,  even  when  they  blow 
to  a  contrary  Point. 

A  L  O  N  G  the  Coafts  of  the  Bay  of  Bengal, 
as  far  as  the  Cape  [Romania]  at  the  extream  Point 
of  Malacca,  the  Current  runs  fouthward  in  Novem- 
ber and  December. 

W  H  E  N  the  Monfoons  blow  from  China  to 
Malacca,  the  Sea  runs  fwiftly  from  Pulo  Cambi  to 
Pulo  Condore,  on  the  Coaft  of  Cambodia. 

THERE  are  feveral  other  Examples  to  be 
found  in  Sailors  Journals;  tho*  lefs  accurately 
given. 

I N  the  Bay  of  Sans  Bras,  not  far  from  the 
Cape  of  Good-Hope,  there  is  a  Current  particu- 
larly remarkable,  by  which  the  Sea  always  runs 
from  Eaft  to  Weft  to  the  Landward ;  and  the  more 
vehemently  the  more  the  Winds  oppofe  it  from  the 
oppofite  Point.  The  Caufe  is  no  doubt  owing 
to  fome  adjacent  Shore  which  is  higher  than  this. 

PROPOSITION    XXXI. 

The  Gyrations  of  the  Sea,  which  we  call  Vortexes^  or 
fVbirlpools,  are  of  three  Kinds. 

SOME  Whirlpools  only  turn  the  Water  in  a 
Round ;  others  at  Times  abforb,  and  emit  or  vo- 
mit it  up  -,  and  fome  again  fuck  it  in,  but  do  not 
caft  it  out.  And  doubdels  there  is  a  fourth  Kind 
fomewhcre  in  the  Chanel  of  the  Sea,  which  may 
throw  out  Water  but  takes  none  in.  I  do  not 
remember  any  fuch  to  be  recorded  by  Authors; 
only  upon  the  dry  Land  there  are  feveral  obfer- 
ved.  The  Dutch  Mariners  call  thcfe  Whirlpools 
AlaeJJlroom. 

THERE 
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THERE  are  but  very  few  of  thefe,  at  leaft, 
that  have  been  taken  Notice  of. 
•  BETWEEN  Negropont  and  Greece  there  is 
a  famous  Whirlpool  ;  called  the  Euripusj  much 
talked  of  becaufe  of  the  fabulous  Story  of  ^ri- 
ftptle^s  dying  there  (0).  Scaliger  endeavours  to  ex- 
plain it  thus.  It  is  not  much  amifs  (fays  he)  to* 
iuppofe  the  Water,  received  into  the  Caverns,  in  the 
Cliffs  of.  the  Rocks  below,  ifTueth  from  thence ; 
for  by  the  continual  running  in  of  the  Water 
the  little  rocky  Bays  are  filled,  and  being  full, 
they  emit  what  they  received,  thro*  winding  and 
fulierraneous  PafTages;  whofe  Capacity  is  fuch, 
that  they  pour  out  the  Water  for  fo  many  Hours, 
whereby  the  Tides  are  now  obflrufted  or  repelled, 
3,nd  a  little  after  forwarded  or  helped.  But  any 
one  may  perceive  the  infufHciency  of  this  Caufe. 

THE  Maeljiroom  on  the  Coafl  of  Norway,  is 
the  fwifteft  and  largefl  known  Vortex  •,  for  it  is  faid 
to  be  thirteen  Dutch  Miles  in  Circuit  5  in  the  mid- 
dle of  which  there  is  a  Rock,  which  the  People 
thereabouts  call  die  Moujie.  This  Whirlpool,  for 
fix  Hours,  fucks  in  whatever  approaches  it,  or 
comes  nigh  it  -,  not  only  Water,  but  Whales,  load- 
ed Ships,  and  other  Things ;  and  in  as  many  Hours 
difgorges  tliem  all  again,  with  a  hideous  Noife, 

{0)  There   are  on  each  fide  the  Eur r pus  isreguJar,  and  ten 

the    Euripus     fix     or     feven  in  which  it  is  irregular,  c/z.  five 

GuJphs,    wherein  the   Water  Days  be  Tore  and  after  the  New 

Ihuts  it  feM"  up   to  iffue  from  and  Full  Moon,  in  which  there 

thence  aiB  often  as  it  enters  there;  are  nine  or  ten  Changes  of  the 

and    the    Situation    of    thefe  Courfeof  the  Water  every  Day: 

Gulphs  perhaps  contributes  to  and  in  each  of  thefe  Changes  the 

this  fuddcn  Flux  and  Reflux,  of  Water  flows  about  a  Foot,  and 

which  the  Moon  fcems  to  be  ebbs  back  again.     The  Phaeno- 

the  prinoipa}  CauAs.  menon  is  very  wonderful,  and 

'  There  arc  twentyDays  of  each  it's  Caufe  dubious.    See  Pbilof. 

Moon  in  which  the  Courfc  of  Tranf  N«>  7 1 .  Pag,  215. 

T  3  ,  .  Violence,, 
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Violence,  and  whirling  round  of  the  Water.    The 
Caufe  is  latent. 

BETWEEN  Norman^  in  France^  and  Eng- 
land^ there  is  a  Whirlpit,  towards  which  Ships, 
are  drawn  with  an  incredible  Celerity  •>  but  whea 
they  come  near  the  middle  of  the  Swallow,  they 
are,  with  the  fiime  Force,  thrown  out  again. 

PROPOSITION    XXXII. 

1ll>e  concujjion  or  tremlling  of  the  Sea  proceeds  from  a 
certain  Spirit^  which  agitates  no$  only  the  Earthy 
hul  alfo  the  very  Water ^ '  and  caufes  it  to  buhbk. 

I N  tlie  Bay  of  5i/?jy,  not  far  from  Sayonnty  there 
is  a  Place,  called  by  the  Inhabitants  Cap-Breton^ 
where  the  Sea  fometimes  grows  fo  turgid,  without^ 
the  leaft  Wind,  that  the  adjoining  Shore  feems 
to  be  in  danger  of  being  overflowed  v  and  on  a 
fudden  grows  calm  again.  There  is  the  like  ra- 
ging in  a  Lake  in  Sxotland^  called  Loch  Dmmondy 
which  is  alfo  caufed  by  a  fubterraneous  Spirit. 

THE  Portuguefey  about  the  Year  15^3^  obfer- 
ved  a  Percuflion  of  the  Water  in  the  Sea  of  Cjsw- 
hiya.  In  the  greatefl:  Calm^  when  tharc-  was.  not 
the  leaft  Breath  of  Wm4  (as  Mafms  relates)  the. 
Waves  on  a  fudden  began  to  fwell  up  from  the 
Bottom  ;  and  immediately  the  Ships  feemed  to  nod 
as  it  were  to  one  anothei;  -,  then  their  Joints  crack- 
ed, and  their  Sides  and  Bottoms  gave  way.  The 
Sailors,  being  ftruck  with  a  fudden  Fear,  and 
thinking  the  Fleet  had  run  upon  Qiiickfends,  were 
in  the  greateft  Confufion :  Some  began  to  found 
with  the  Lead,  others  to.  pump,  but  tiiey  that 
were  more  wary  bethought  then^felves  of  ef- 
caping,  and  laid  hold  of  Barrels  to  (wim  upon : 
but  it  was  afterwards-  found  to  be  an  Earthquake, 
which  had  put  them  intathat  Confternation  at  Sea, 

PRO^ 
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PROPOSITION    XXXIII. 

tyby  the  Pacific  Sea  is  moreftitl  dndcalnty  ani  with^ 
■  out  high  fFaves  5  and  wby  it  is  eaftlj  agitated  by 
^  tbemnis. 

THE  Caufe,  no  doubt,  is,  that  it's  Motion 
to  the  Weft,  is  not  obftruded  by  the  Lee-Shorjs ; 
as  it  is  in  the  Ath^tic. 


T4 
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CHAP.    XV. 
Of  LakeSy  Pondsy  and  Morajfes  or  Bogs.    - 
PROPOSiriON   I. 

DeftnUion. 

A  L  A  K  E  is  a  CoUeftion  of  Waters  contained 
Ji\  in  feme  Cavity  in  an  inland  Place,  of  a 
large  Extent,  and  every  where  furrounded  with 
Land,  having  no  Communication  with  the  Ocean. 

PONDS  are  little  Lakes,  which  neither  re- 
ceive nor  emit  Jlivers.  Some  Geographers,  or 
learned  Men,  may  perhaps  define  them  otherwife, 
but  it  is  no  great  Matter  •,  we  fhall  not  ftand  to 
argue  about  Words  :  what  we  have  done  is  to  the 
beft  of  our  Judgment. 

A  Morafs,  or  Bog,  is  an  inland  ftaiiding  Wa- 
ter, having  Earth  raifed  and.  appearing  above  it 
here  and  there,  or  even  Earth,  or  Mud,  mixed 
with  it, 

PROPOSITION    II. 

Lakes  are  of  four  Kinds. 

I.  SOME  neither  receive  nor  fend  forth  Ri- 
vjers.;  and  if  fuch  are  fmall^  yre  call  them  Ponds  ; 
but  if  large,  and  of  a  vift  Extent,  they  acquire 

the 
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the  Name  oS  Lakes.  2.  Some  again  emit  Rivers, 
but  receive  none.  3.  Others  receive  Rivers,  but 
have  no  Evacuation.  4.  Otliers  again,  both  re- 
ceive  and  emit  Rivers :  of  thefe  fome  emit  more 
Water  than  they  receive,  fome  lefe,  and  others  an 
Equality.  Again  fome  fend  out  their  Rivers  al-» 
moft  in  a  ftreight  Line  with  thofe  they  receive, 
others  difcharge  them  other  Ways,  or  towards 
other  Points.  Likewife  fome  receive  more  River$ 
than  they  fend  out,  others  not  fo  many,  and  fome 
an  equal  Number, 

PROPOSITION    IIL 

To  explain  the  Origin^    and  Continuance^  of  tbofs 
Lakes  that  neither  recewe  nor  emit  Rivers. 

SOME  of  thefe  are  large,  others  of  a  mode- 
rate bignefs,  and  fome  but  fmall.  Of  the  two 
laft  fome  are  always  full  of  Water  j  others  arc 
dried  up  in  Summer,  and  when  it  is  conftantly 
fair  Weather ;  both  thefe  Sorts  are  called  Ponds. 
As  to  thofe  that  are  dried  up,  it  is  eafy  to  (hew 
their  Origin,  viz.  abundance  of  Rain,  which  ga- 
thers and  ftagnates  in  fome  Cavity,  or  deprefled 
Place.  For  if  any  Pit  be  fituated  in  the  middle 
of  a  defcending  Ground,  the  Rain- Water  every 
way  drains  thither,  and  makes  a  Pond. 

THERE  are  feveral  fuch  Ponds  as  thefe  in 
Jndiay  made  by  the  Induftry  of  the  Natives,  of 
which  fome  are  a  Mile,  and  fome  two  in  Circuit  i 
they  are  furrounded  with  a  ftone-WaU,  and  arc 
filled  in  the  rainy  Months,  to  fupply  the  Inhabi- 
tants, in  the  dry  Seafons,  who  live  a  great  Way 
from  Springs  or  Rivers. 

I N  like  manner  Pools  or  Ponds  are  made  by  the 
jnundation  of  the  Sea,  or  the  Overflowing  of  the 
Rivers. 
:  THUS 
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THUS  UtitNili  and  the  Nig^r^  the  oac  wa* 
tering  NegroUndj  the  other  Egypt y  ^en  rfiey  over- 
flow their  Banks  and  are  dccreafed,  they  leave  their 
Water  in  feveral  Ponds  •,  which  the  Inhabitants 
fence  and  fortify  to  iprt&Pyt  the  Water  till  liich 
times  as  they  have  occafion  for  it.  By  this  means 
in  Muftonyj  Ftntand^  and  Lapland^  in  the  Spring, 
Summer,  and  Autumn,  they  hav«  many  littk 
Lakes,  which  are  generated  portly*  by  the  Rain^, 
tad  partly  by  the  melting  ef  the  ke  and  Silow. 

BUT  dio*  fome  of  thefe  Ponds  may  happen  to  be 
dried  up  in  Summer,  or  when  it  hath  not  rained  for 
a  long  Time  ;  yet  Mre  are  tiC^  thence  to  conclude, 
that  they  are  wholly  fupplied  with  Rain- Water  ; 
for  they  maybe  dried  up,  tho'  there  are  Sources, 
or  Springs,  in  th^  Bottom,  whi<Jh  perhftp»,are  fo 
little  that  the  Heat  of  the  Sun,  in  Summer,  dif- 
fipates  the  Water,  and  turns  it  into  Vapour. 

A  S  to  thofe  that  adlnit  no  Rivers^  and  yet  are 
not  dried  up^  they  may  wholly  proceed  from  Rain 
if  their  Charneb  are  deep  and  capacious,  and  in 
which  fo  much  Rain-Water  may  be  contained, 
riiat  the  Heat  of  the  Sun  cannot  eonfimie  the  whole 
before  more  Rain  fall  to  replenish  them ;  tho*  it 
IS  very  likely,  that  many  of  thefe  are  fopplicd 
by  Sources  under  Ground,  which  continually  e- 
mit  as  much  Water  as  is<  exhaled  v  efpecially  riiofe 
Lakes  that  are  found  upon  the  Summits  of  Moun«- 
tains,  as  upon  BruSIerus^  Cenis-^  &e.  Some  of  them 
have  perhaps  been'  left,  at  firfl,  by  an  Inundia* 
fion,  and  are  continually  fupplied  and  kept  up 
by  Rain-Water:  And  we  need'  not  doubt  but 
that  thofe  Salt-Watef  Lakes,  or  Pbnds,  that  are 
found  near  the  Sea,  were  made  at  .firfl  by  the  In-* 
undatipn,  or  Immiflion,  of  the  Sea- Water,  fewie 
way  or  other;  as  the  Lake  o? Harlem^  and  others 
in  Holland.  There  afe  alfo  feveral  feft  Lakes  in 
Peru. 

THERE 
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T  H  E  R  E  is  but  a  fmall  number  of  thefe  Lakes 
to  be  found.     *Some  Iktle  ones  arcobferved  in 
Mufcovj  and  Finland^  the  Lake  Locafda  in  [Epiruiyl 
the  Lake  Bufaranda^  in  Afnafia  5  one  in  Carmla^ 
called  the  Tjinhnitzer  Sea  ;  a  round  one  in  China ; 
another  called  Hila  in  Cochin-China ;  one  in  Za»- 
ba^  in  j^ica  -,  two  in  Mexico^  in  Ammcaj  the  one 
of  fhem  feyt»  Leiagucs  long,  and  the  other  near 
as  l^g.     All  thefe  are  but  fmall  ones,  except  that 
in  China ^  which  is  of  a  moderate  Bignefe. 
c  BUT  the  only  one  great  Lake  in  the  whole 
Earth  of  this  fort  is  the  Lake  Parime  in  America^ 
Lying  direiStly  under  the  Equator.     It  is  in  length 
from  Eaft  to  Weft,  about  three  hundred  and  nve 
Gsrman  Miles,  and,  in  the  broadeft  Place,  one 
bundled  Miles  over,    or  thereabout?  \  fo  that  it 
may  be  compared  with,  if  it  do  not  exceed,  any 
Lake  in  the  "World  for  magnitude  •,  yet  it  neither 
receives,  nor  emits  any  Rivers.  Ijr  may  reafonably 
fee  doubted  how  this  Lake  was  proddced,  whether 
by  fome  former  Inundation  of  the  Ocean,  or  by 
fubtenraneous  Springs  and  Sources  .^  And  whether 
it  is  fed  and  kept  up  by  Rain- Water,  or  the  like  ? 
It  feems  probable  tli^t  there   are  Springs  in. the 
Bottom  whicK  fiipply  it  with  as  much  Water  a^ 
is  daily  evaporated  by  the  Heat  of  the  Sun.     Foi; 
Lakes  feem  to  haye  the  fame  Origin  as  Rivers,^ 
only  they  diflfer  in  the  Situation  of  their  Springs,^ 
and  the  quantity  of  their  Ipririging  Water.     For 
if  a*  Spring  be  fumjunded  with  rifing  Ground,  and 
run  into  a  deep,  and  broad  Chanel,  and  alio  fend 
forth  but  a  ftmll  quantity  of  Water,  it  doth  not 
nm,  but  is  evaporated  as  faft  as  it  fprings.  There 
is  no  Difiference  therefore,  in  die  main,  between 
Springs,  Lakes,  and  Rivers,  only  in  ibmc  Circum- 
fences  5  and  there*  are  found  feveral  Sprmgs  which 
do  not  tmk  Water  j  but  fuch  are  more  properly 
caUed  Wells. 

PRO^ 
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PROPOSITION   IV,. 

To  explain  the  Origin  and  Supply  of ,  fucb  Lakes  a$ 
emit  Rivers  but  receive  none. 

T  H  E  R  E  is  an  infinite  Nun>t«r  of  thefe  Lakes, 
;and  very  many  Rivers  flow  from  fiich,  as  put  (^ 
Cifterns  -,  efpecially  thofe  that  have  their  Rife;  in 
Mufcov)^  Finland^  Lapland^  &c.  where  their  Springs 
J)eing  fituated  low  in  the  n[iiddlq  of  a  ,hollow  PJaCe, 
firft  fill  the  Cavity  and  make  if  a  Lake,  which  be- 
ing not  capacious  enough  to  hold  all  the  Water, 
it  overflows  the  adjacent  Places  and  forms  a  Riven 
And  we  need  not  doubt  but  fuch  Lakes  have  their 
Rife  and  Maintenance  from  Springs  at  the  Bottom,' 
whether  they  be  real  Fountain^  or  apparent  ones, 
VIZ.  Water  brought  thither  by  fubterraneous  Paf- 
fages  from  fome  other  Places  i  whi^h  iafl:  is  more 
Jikely  in  fome  Lakes. that  immediately  produce 
yail  Rivers,  >  .      ..  • 

.OF  fuchfmail  X^akes  as  thde  ,there  are,  as  I 
faid  bclbrc,  a  great  Number  ;  as-iJie  Wolga  at  the 
Jlead  of  the  River  Wdlyiy  the  L^-kp  Odiumy  at 
the  Head  of  the  Tariais ;  the  jidacy  froni  whence  one 
pf  the  Branches  of  tlie  K  iver  Tt^is  flows  -,  the  Ozero 
[or  fpljik  Liikc]  in  Mufcovj^ .  that  gives  Source 
to  the  River  Sbackfna^  which  is -poured  into  the 
ii^<?^^,  and  many  more  little  ones  J  we  fliall  here 
^nly  reckon  fome  of  the  larger  fort  that  are 
$iore  remai'kable. 

'  I.  T  H  E  great  Lake  Cbaamay  in  the  Latitude 
of  thirty  one  Degrees  North,  not  far  from  India^ 
to  the  eaftward  of  the  River  Ganges.  Out  of  this; 
take  flow  four  very  large  Rivers,  which  water  and 
fertilize  the  Countries  of  Siam^  Pegu,  &c.  viz.  the 
!^emny  the  Jfa^    thp  Caifoumo^  and  the  Laquia. 

Some, 
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Some  Maps  exhibit  a  fmall  River  that  runs  into 
this    Lake. 

2:  TH  E  Lake  \Sin^af\  upon  the  Eaft  Border 
of  China^  fends  out  a  great  River  [fouthward,]  which 
being  joined  to  another  enters  China. 

3 .  T  H  E  Lake  Titicaca^  in  \Lds  Cbarcas"]  a  Pro- 
vince in  South  America^  is  eighty  Leagues  in  Cir- 
cuit, and  emits  a  large  River,  which  is  terminated 
in  another  fmall  Lake,  and  is  no  more  fcen.  Therd 
are  feveral  Towns  and  Villages  difcovered  about 
this  .Lake. 

4.  T  H  E  Lake  Nicaragua^  in  a  Province  of 
the  fame  Name,  in  America^  is  only  four  German 
Miles  from  thie  Pacific^  or  South  Sea,  and  above 
one  hundred  from  the  Atlantic^  into  which  it  is 
difchargedat  broad  Flood-Gafes. 

5.  THE  Lake  Frontena^  in  Canada^  out  of 
which  ifTues  the  River  of  St  Lawrence. 

6.  T  H  E  Lake  Annibiy  in  Afta^  in  the  Latitudes 
of  Sixty  one  Degrfees. 

PROPOSITION  V. 

To  explain  the  Rife  and  Maintenance  of  tbofe  Lakes 
which  recevue  Rivers^  but  emit  none. 

-  IT  is  manifeft  that  thefe  Lakes  were  at  firft 
formed,  and  are  ftill  fupplied  and  fed  by  the 
Rivers  which  they  receive,  or  which  difburden 
themfelves  into  them.  For  when  Rivers  in  their 
Courfe  meet  with  a  broad  Plat  of  low  Ground^ 
they  are  there  collefted,  and  form  a  Lake ;  which, 
(if  the  Soil  be  light,  and  porous  to  tranfmit  the 
Water  to  the  adjacent  Fields,  or  if  there  be  a 
fubterraneous  Receptacle,  or,  which  is  moft  like- 
ly, if  the  Water  work  it's  way  under  Ground)  ne- 
ver overflows  but  lofes,  infenfibly,  one  way  or  a- 
iu)ther,  as  much  Water  as  it  receives. 

THERE 
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THERE  ace  not  many  df  thefe  Lakes  takcft 
Notice  of. 

1.  I N  the  forcgoiftg  Pr(^)Dfitk)n  we  obferved 
that  tlic  Lake  \Ttticac4]  difdiarge$  a  River  imo  a 
fmaller  called  Psria^  which  therefore  may  be  re* 
fored  to  this  Cla(s^  viz.  to  fuch  as  receive  Rivers 
but  emit  noi%. 

2.  T  H  E  Lake  JfpbattUes^  which  is  alfo  called 
the  Dead  Sea,  receives  the  River  Jordan j  but  e* 
Baits  none.  .  It's  length,  from  North  to  South,  is 
feventy  German  Miles,  and  it's  breadth  five,  as 
ibme  make  it. 

3.  THERE  is  one  in  the  leffer  y^tf . 

4.  THERE  is  a  fmall  one  in  Aft^«fc«w,  cal- 
kd  Jannaj  which  receives  two  little  Rivers. 

5.  THE  Lake  erf  Genetfa. 

6.  ONE  in  Perjia  near  Calffjian. 

7.  THE  Lake  Sarafty  in  Mufcpvy^  receives 
two  fmall  Rivers. 

8.  THE  River  G&V,  in  Africa^  is  reported^ 
by  Leo  Africanus^  to  lofe  itfelf  in  a  Lake,  and 
fome  Maps  fo  reprefent  k  v  but  orfiers  join  it  to 
Nubia. 

PROPOSITION    VL 

fo  explain  the  Origin  of  tbofe  Lakes  that  both  re- 
ceive  and  emit  Rivers. 

THEY  are  of  tlirce  kinds,  as  was  faid  be- 
fore in  Pr(^ofition  2.  and  cither  enrit  more  Water 
than  they  receive,  or  an  equal  quantity,  or  Icfi. 
If  they  emit  more,  it  is  evident  they  We  fome 
hidden  Springs  in  the  Bottom:  If  left,  the  Eauth 
is  either  fpongy,  or  there  are  fabtcrrancoia  Aque- 
ducts, whereby  the  Water  is  conveyed  under 
Ground :  If  an  equal  quantity,  it  is:  a  Sign  dwt 
there  are  neither  Springs  ncwr  Swaltows  at  the  Bot-i 

tom« 
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torn.  Their  Origins  therefore  are  partly  explained 
in  Propofition  4,  tt^t  is,  are  owing  to  a  low  Ground 
where  there  hi^pens  to  be  Springs,  and  into  whidi 
Plenty  of  Rain-Water  is  drained. 

S  U  C  H  as  are  generated  by  the  Influx  of  one 
River,  and  aBbrd  a  Paffage  for  it  in  at  one  Side, 
and  out  at  another,  are  found  in  many  Places^ 
'  Thus  the  Niger  makes  three  Lakes  in  it's  Courfe^ 
and  rum  upon  the  Side  of  another.  The  Nik  makes 
feveral  more  Lakes  than  are  fhewed  in  our  com4 
mon  Maps.  Tlie  River  Duina  at  leaft  runs  thro* 
fix,  or  feven.  Lakes.  And  there  are  fome  Rivers 
in  Mufcov'j  and  Finland^  that  make,  as  may  be 
feen  in  our  large  Maps,  at  leaft  fixteen  Lakes 
before  they  exonerate  themfelves  into  the  Sea. 
We  fliall  oiily  here  enumerate  fuch  as  produce  o-^ 
ther  Rivers  than  thofe  they  receive. 

I.  THE  Zdre^  a  Lake,  or  Morafs,  in  the 
Foreland  of  Africa^  lies  between  the  fecond  and 
lonth  Degree  of  South  Latitude,  and  therefore 
is  about  one  hundifed  and  five  German  Miles  long. 
Xn  the  middle  of  it  there  is  an  Ifland  (befides  feve- 
ral fmall  ones)  fo  large  and  populous,  that  the 
Inhabitants  can  raife  an  Army  of  Thirty  thouiand 
Men-  This  Iflaud  almoft  divides  the  Lake  into 
two  Parts,  'which  have  each  a  peculiar  Name ; 
that  to  the  fouthward  is  called  Zamhre.  Out  of 
this  Lake  flow  three  lai^e  Rivers,  the  Nile^  [or 
rather  the  Z^eebe]  the  Coanza^  and  the  Zaire  {a). 
There  are  fome  finall  Rivers  that  run  into  it  5 

(a)  *  Our  Author,  according  *  may  be  more  agreeable  to  the 

*  to  the.  Opinion  of  the  Geogra-  *  modemDifcoveries  of  the  P^r- 
«  phersofhisTiraCj  makeththc  *  tuguefe  Jefuits^  A  more  juft 

*  JW/f  toSowoutofthraLake;  *  and  modem  account  of  the 
<  b«t  hare  (and  in  other  Plates)  *  Ri{eand  Courfe  of  the  Nile  it 
^  we  have  taken  the  Liberty  to  *  glv«n  in  the  Note  (g)  upon 
«  ahtr  the  Text  (tho' as  little  as  *  Prop.  zo.  Chap,  x\u 

*  poffiblc^  that  the  Defcription 

•but 
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but  thefe  do  not  feem  able  to  fupply  even  the 
Lake  itfelf  with  Water,  and  therctore  doubtlefs 
there  are  Springs  at  the  Bottom  •,  tho*  the  Inunda^ 
tion  of  the  Rivers  is  owing  to  the  great  quantities 
of  Rain  that  fall  in  the  wet  Seafons. 
.  2.  T  H  E  Lake  Zaflan^  not  far  from  Zaire ^  lies 
between  the  third  and  ninth  Degree  of  South 
Latitude  ;  and  therefore  is  about  ninety  German 
Miles  in  length.  It  receives  and  emits  fome  fmall 
Rivers. 

3.  THE  Lake  Zacbaf^  not  far  from  Zaire^  to- 
wards the  Cape  of  Good-Hope^  emits  a  River, 
which  being  joined  to  others,  is  called  St  Efpritj 
or  Delagoa. 

.   4.  THE  Lake  Aquilunda  receives  a  Branch  of  - 
the  Zaire^  and  pours  many  Rivers  into  the  King- 
dom of  Congo. 

5.  TH  E  Lake  Onega^  in  Fmlandy  lies  between 
fixty  two  and  fixty  four  Degrees  of  Latitude,  and 
is  about  twenty  five  German  Miles  long,  but  fcarce 
half  fo  broad.  It  receives  feveral  confiderable  Ri- 
vers from  other  fmall  Lakes,  and  difcharges  one, 
called  the  Sueriy  into  the  Lake  Ladoga. 

6.  T  H  E  Lake  Ladoga  is  about  thirty  German 
Miles  long,  and  fifteen  broad  j  it  receives  the 
River  Sueri^  out  of  the  Lake  Onega^  and  other 
leiTer  ones  from  other  Places  -,  alfo  a  confiderable 
one  from  the  famous  Lake  Ilmen  in  Mufcovy.  It 
difcharges  one  River  into  the  Gulph  of  Finland. 

7.  [THE  White  Lake]  or  Ozero^  receives 
fome  fmall  Rivers,  and  difcharges  the  River 
Shackfna  which  falls  into  die  Wolga. 

8.  T  H  E  Lake  or  Morafs  called  [Enare  frejk] 
in  Lapland^  is  about  forty  German  Miles  long,  and 
fifteen  broad.  It  receives  the  River  Jvila^  and 
fends  one  called  \^Paefreka^  into  the  Sea  oi Lapland: 

9.  THE  IjaktUla  in  [Finland]  is  tliirty  G^r- 
7nan  Miles  long,  and  half  as  broad.  It  hath  an 
V   ^  IQandL 
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Ifland  in  the  middle  like  die  Zaire,  and  received 
a  River  whkfe  paflerii  thrb*  fevefal  iLakes,  and 
difcharges  a^large  one  into  the  Bothnic  Bay.  There 
^c  -i#vleAl-*b&er  takes  in  Mufcovy,  Finland^  and 
Norway.  •    - 

lo.  \^  China  there  are  fov  remarkable  Lakes 
thkti-efceiVe'Riyers,  and  difcharge  others,  various 

Ways.'  :"^}:.^"^-  ' 

II*;  IN  5fV^^/ thete  IS  a  great  Lake,  with  ma- 
ny Iflands  in  it,  -  called  Xarryes,  which  difcharges 
the  Rio  dehPlata,  and  the  River  Mtary. 

PHOPOSI'tlON   VIL      — 

Mofi  Lakes  dre  filled  with  frejh  Water,  only  a  few 
-"'  -  have  fait  or  ^ea-Water  in  them.         -    — 

^  THOSE  that  ar6  produced  by  Rain  or  Rivers,- 
of  fiich  as  are  remote  from  the  Sea,  and  are  fed  by; 
their  owii  proper  Springs,  for  the  moft  part  c(5n- 
teirt  fweet  W^ter-:  ^but  luch-^were  form.ed^^  by^ 
Ae  Inuiidatieh  of  the  Sea,  or  are  fupplied.  with 
Sea-Water^  byfome  fubterraneous  Meatus,  or  hayd 
felt  Springs  at  the  Bottom,  produce  fait  Waten^ 
Thus  the  Lake,  of  Harlem^  and  others  in  Holland^ 
are  felt ;  and  tafte  like  Sea- Water.  There  is  a  fait 
Lake  aflb  inr  Madagafcar,  and  another  in  Peru  y 
there  is  6ne  in  Cuba,  about  two  Leagues  in  Cir- 
cuit, fituated  -not  far  from  the  Sea,  which  tho^ 
it  receives  fortie  frelh  Water  Rivers,  and  breeds 
Filh  and  Tortoifes,  yet  is  fait.  The  Lake  Jfphat^ 
iites,  the*  it  fwallows  the  fweet  Water  of  the  Ri- 
Ver  Jordan^  jf^t  ianot  fweet-  itfelfj  but  exhales  fuch 
a  poifonpus  and  ftinking  Vapour  that  the  Fields 
thereabouts,  for  half  a  Mile  round,  are  re)t(;}ieiPe4 
Barren.       ^  \    '  -  - 

VOL.  I,  U^  'jpiol 
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7b  dettrtmne  whether  ibe  Cafpk^  S^rJ^\(^  Z^ke^^r: 
a  Bay  of  the  Ocean. 

SOME  wiU. have  ht».  be  j^opcrlytjall^d*  Sw^^^^ 
as  a  Sea,  properly  fpeaking,  is  an  extaided  Pan  of 
the^  Oc^*p,  Of  ii  jawd  to,  k  by  a  QwuinMPd  Tm6t 
9f  Wa^rs.  But  they  wijyi  have  it  .ip  be  joiaecj  toi 
the  Ocean  by  f^me  iubterran^ous  IjRlsrpqt»r^,  ^  Spgig 
indeed  oiT  the  Antients  wrote,  that  it  was  joined 
by  an  open  St^igJjt,  to  tjue  IndimQcpB^  >  others, 
to  the  northern  Ocean;  but  ix>th  were  deceived, 
as,  we^  are  wejl  o^fl^red  by  ExperienM,  Whediff 
there  be  fubterranpous  InfterqoHrfcs  yf^  do  hot 
know ;  only  there  feem  to  be  fuch,  becaufe  fo  many 
and  fo  large  Riv€;rs  ^xoncrat^  ^iQ0ife]V6$  into  it, 
s^)d  are  confta^itly  pourifig  in  tfeeir.  Wawsrs,,  wteri^ 
by,  in  procefs  of  Time,  the  Cbw^  w<eul4  b€i  fi^-j 
1^4  ^1^  iwi  over,.  urUefs  tf^efe  yf^%  fiabtefranooiUbi 
Fifiuresaiid  Meam«%  thro*  which  i^nligbtev^ 
cyatc  it's  luperfljaQW Wa^^^  hxq  ^,  Oaea*£i»).  ^BiH 
others  thidc  thefe  Wat^s*  aw  dii^lbv^  aino*g 
die  adjacent  Mio^ntaii^s^  and  %>^  tji^m  witfi 
that  vaft  number  oJ^3pri^*S^  wJh^c^i^pbferved  liecfr 
about$.  Scali^  aij^  others  w^r^  <jf  G|>i^Jtofi^  tb« 
this  Cafpian  Sea  runs.undiar.  GroiwjcJ  ^o  the  EumH4 
§€%  b«t  be  gives  09  R^on:  fQFit^  tbift'may  b« 
iaid,  th^^  the  Eu^tm-S^.  is  coatinwiJo^  di%9!Sg»ng 
a  largje  quantity  of  Water  thr^  th^,:fl|;^#N«t 
and  iQrpe  think  this  is  more  Wawr  than  the;  RivcW 
pow.uiito  it ',    thenefore  it  ip^y  f^ufe^psi  i^eiv^-  '^ 

fJt]]Bf.wh3il  mctms,  th^  C^\  flowing  dntp  ;  it i  i^  dikviSki 

fian' Sea   (and  alf  others)  Jofe  in  th^  Note  [k)  u]pon  <Pr(?g.  xil^ 

as  much  Water  daily,  as   they  Cbap^xin,  wbubfee. 
receive  from  the  many  Rivers 
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fix)m  the  Cafpian  Sea.  It  feems  to  me  to  have  no 
Communication  anf  way  with  the  Ocean,  and 
therefore  ought  rather  to  be  called  a  Lake,  than 
a  Sea.  How  it  came  at  firfl:  is  another  Queftion. 
Some  avouch  that  there  are  found  feveraiMoun- 
tains  of  Salt  in  the  Bottom,  whereby  it  hath  ac* 
quired iiich  a  Degree  of  Saltnefs;  and  that  it  is  re« 
plenilhed  by  die  many  Rivers  that  exonerate  them* 
felves  kito  it.  But  it  iecms  more  feafible,  (tho* 
dscfe  Riv^s  may  contribute  to  it's  Repletion)  diat 
this  Sea  hath,  a  great  many  Ages  ago,  been  joined 
to  die  Occaui,  and  that  it's  Streights,  by  ibme 
means  or  other,  were  fiHed  up  and  ftopped,  per-^ 
haps  by  interjacent  Iflands  wiiich  gained  upon  the 
filuires,  in  a  mamier  which  we  fhall  explain  here* 
after.  And  yery  likely,  by  the  fsune  Caufe,  the 
Eumm  Sea  may,  Uxaxt  time  or  other,  become  a 
JLakei  die  Jo/^ib^riM  beit^  ^ed  up  or  obftruftedi 

PROPOSITION   IX. 

9a  fmke  a  Lake  m  uny  Place^  if  it  be  poffthle. 

THIS  may  be  done  if  diere  be  a  River  near, 
or  a  Sprii^  upon  the  Place,  and  if  the  Place  itfelf 
be  deprefled ;  tho*  fmall  Lakes  may  be  made  upon 
the  very  tops  of  the  Mountains.  Firft  the  Place 
is  to  be  hallowed,  and  di^  to  iuch  a  Depth  and 
Extent  as  we  defire,  and  the  Sides  are  to  be  forti- 
fy*d  with  Wood-Work,  if  we  fee  occalioa.  Then 
a  Chanel  is  to  be  made,  by  which  the  River  is  to 
be  let  in ;  but  if  there  be  a  Spring  upon  the  fpot, 
diere  is  no  occaTion  for  fuch  a  Chanel 
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PROPOSmON   X. 

91?  draiH  a  Lake. 

THIS  may  bedqncitwo  Ways^  i.  If  the  bot- 
tom of  the  Lake  b>e  a  little  higher,  or  almoft  of  tiie 
fame  Altitude  with  the  adjacent  Places,  dig  a  Cha- 
nel, and  let  out  the  Water ;  and  by  throwing  in 
Heaps  of  Earth,  together  with  the  .Heat  of  the 
Sun,  it  will  in  a  fhort  time  be  left  dry^ 

2.  IF  the  bottom  of  the  Lake  be  lower  than  the 
adjacent  Ground,  it  is  to  be  firft  furrounded  with 
a  Ditch,  leaving  here  and  there  fome  Canals,  or 
Apertures,  in  it;  to  thefe  apply  Water-gnginei 
and  work  out  the  Water  •,  then  cover  the  Ground 
with  Dung,  and  fow  in  it  fuch  Seeds  as  are  of  a 
quick  Growth,  vi^u  Muftard-feed,  Colewcffts,  and 
the  like.  The  Dutch  are  very  expert  at  draining 
Lakes  by  this  Method ;  and  often  convert  them  into 
fruitful  Meadow-Ground.  At  this  time  they  are 
confulting  how  to  drain  the  Lake  oi  Harlem^  and  I 
do  not  doubt  but  it  will  be,  fome  time  or  other,  at- 
tempted i  becaufe  this  Lake  covers  muc^h  Ground 
which  by  draining  would  be  of  great  Ufe  to  the  In- 
habitants. 

PROPOSITION    XI. 

Morajfes^  or  Leaches^  are  of  two  forts  .5  fome  are 

^   oozy  and  conftji  of  Earth  and  Water  mixed  to^ 

get  her  ^  fo  as  not  to  hear  the  Footjieps  of  Men: 

others  are  Ponds j  or  fcanty  CoUe£itom  of  Watery 

interfpers^d  here  and  there  with  fmall  Spots  of  Land. 

.  THOSE  of  the  former  kmd  neither  receive 
nor  emit  Rivers,  we  call  them  Sloughs  or  Bogs ; 
there  are  many  in  Holland,    In  Brabant  there  is  a 

large 
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large  one  called  PeeUmarJh.  There  are  alfo  fevcral 
in  fVeJlphalia  of  both  Sorts.  Thofe  of  the  later 
kind  are  chiefly  found  zt  the  Heads  of  Rivers, 
-whence  fome  call  thefe  Heads  Morajfes ;  as  the 
Morafles  of  Tanais  in  Mufcovy^  and  .of  the  Nile. 
There  are  feveral  of  thefe  in  the  Province  of  Savo- 
lax  in  Finland^  which  cover  vaft  Trads  of  Ground ; 
alfo  thofe  [called  Enare-Tre/k]  in  Lapland -y  the 
Marflies  of  Cbelours  in  Africa^  the  Morafles  thro' 
which  the  Euphrates  runs  in  Cbaldcea^  &:c.  fuch  as 
thefe  are  alfo  found  in  Woods  and  heathy  Defarts, 
and  are  made  by  the  Rain-water  gathered  into  hol- 
low Places,  whereby  the  Earth  is  foaked  and  moi- 
ftened,  and  the  Rays  of  the  Sun  are  hindered  from 
drying  it  up,  by  the  Leaves  of  the  Trees  and 
the  Heath;  Thefe  are  found  chiefly  in  Germany 
and  Mufcovy. 

THE  narrower  fmall  Lakes,  like  the  larger  Sort, 
do  fome  of  them  both  receive  and  emit  Rivers  ; 
fome  only  receive,  others  only  emit,  and  the  refl: 
neither  receive  nor  emit  any. 

THE  firfl;  fort  are  formed  and  fed,  partly  by 
Springs  under  Ground,  and  partly  by  Rain-water 
which  fliagnates  for  want  of  a  Chanel  to  carry  it  off; 
Of  this  fort  there  are  many  in  Mufcovy  and  Finland. 
The  fecond  fort  are  generated  from  fmall  Springs, 
and  are  ted -by  them  and  Rain-water. 

ARISTOTLE  calls  the  Sea' of  Mceotis  a 
Lake,  which  is  tryly  fo. 

PROPOSITION  xn. 

Bogs  contain  a  fulpbureouSy  bituminous  ^  and  fat  ^  Earth. 

T  H I S  is  apparent  from  the  black  Colour  of  the 

.Turf  that"  is  got  out  of  them,  which  eafily  takes 

fire,  (as  in  Holland  and  other  Places)   by  reafon 

this  fort  of  Matter  is  contained  both  m  the  Rain 

U  3  and 
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and  m  the  Ground^  where  thcfe  Lakes  arc  fito- 
ated.  But  all  Bogs  have  not  that  fort  of  Earth: 
and  where  the  Ground  is  hard  and  rocky  we  fel- 
dom  find  any  Lakes ;  and  thercifore  molr  part  of 
them  contain  a  foft  fpongy  and  fulphureous  fott 
of  Earth. 

PROPOSiriQN    XIII. 

To  drain  J  or  dry  up^  a  Bog. 

T  H  O'  fome  Bogs  are  of  a  great  Depth,  yet 
no  more  is  required  than  to  drain  them  to  a  certain 
level,  which  may  be  done  feveral  ways;  i.  By 
making  a  Chanel  to  carry  off  the  Water.  2.  By 
throwing  in  plenty  of  dry  Earth,  when  they  are  al- 
moft  dried  up  by  the  Heat  of  the  Sun.  3.  By  fet- 
ting  their  Surfaces  on  Fire.  4.  By  turning  the 
Water  that  feeds  them,  another  way. 
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CHAP.    XVI. 

Of  RIVERS  ik  general 

PRpPOSiriON   I. 
This  Propofitian  contcUns  fome  neceffar'^  Definitions. 

I.    A  R^f^ER  is  a  FIUx  of  Water  cx)ntinued 

/y  tbro*  a  loiig  narrow  Chanel,  from  one  part 
of  the  E^^rth-  %Q  another.  The  Chanel  is  a  Canity, 
or  hollow  Place,  mdtde  lower  than  the  Banks,  tot- 
the  Water  to  run  in. 

a.  A  Brvok  is  a  little  River,  which  is  neither 
broad  nor  deep  enough  to  carry  a  fftmll  Ship  of 
Burden.  A  Navipible  River  is  capable  of  carrying 
all  forts  of  Ships,  gr^t  and  fmall ;  but  thefe  and 
the  other  fort  are  generally  called  great  and  fmall 
Rivers^  according  as  they  are  in  bignefs.  A  Tor- 
rent is  a  yiofcnt  FluX  of  Water  frorfi  the  top  of  a 
Mountain, 

S.  A  Qmfiuence^  Concurrence ^  or  Cokflux^  is  a 
Place  where  two  Rivers  meet. 

4.  BRANCHES  of  Rivers  are  the  Brooks 
that  run  into  them,  and  niix  with  them  v  or  when 
.a  River  is  divided  and  ruris^  in  two  Chanek,  they 
arc  called  it*s  Arms  or  Brtmches.  Where  the  River 
k  thus  divided,  k  is  called  the  Place  of  Pmrting  or 
Jbivaricatm^ 

"    .    ^  U  4  5-  A 
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5.  A  Spring  is  the  Place  where  running  Water 
fprings  out  of  the  Ground.  A  IVell  is  ^here  the 
Water  rifes  and  runs  not  forward^  but  is  kept  up.- 
on  tlie  fpot. 

PROF-OS iriON  II. 

Torrents  and  Brooks  are  fometimes  generated  from 
Plenty  of  Rain  and  melted  Snow. 

IN  the  elevated' or  mountainous  Parts  of  the 
Earth,  there  are  found  mariy  Receptacles,  fmall 
Lakes,  and  Ponds,  And  when  the  Rain  is  poured 
into  thefe,  or  the  melted  Snow,  in  fuch  Quantity, 
that  they  are  not  large  enough  to  contain  it,  they 
overflow  and  difcharge  the  fuperfkious  Water  into 
the  under-land  Places,  This  being  done  every 
Year,  the  Water  in  time  makes  itfelf  a  Chanel 
(tho*  it  fometimes  flows  without  any  certain  Cha- 
nel). Thus  a  great  many  Torrents  and  Brooks', 
being  fed  only  by  Rain,  or  Snow  melted  from  off 
the  Mountains,  before  they  have  run  their  Courfe, 
become  moderate  Rivers  j  efpecially  if  they  pro- 
ceed from  a  long  Range  of  Mountains  ;  as  thofe  in 
the  Foreland  of  Jfr'ua^  India^  Peru^  Sumatra^  &c. 
And  what  is  remarkable,  fuch  Torrents  flow  in 
.the  Day-time  only, 

PROPOSITION    III. 

Mofl  Rivers^have  their  Rife  from  Springs. 

THE  great  as  well  as  the  middle  fized  Rivers, 
proceed  either  from  a  Confluence  or  CoUeftion  of 
Brooks  and  Rivulets,  or  flow  from  Lakes  and  Mo- 
rafles.  But  no  River  of  confiderable  Magnitude 
Xfuch  as  the  Elbe^  the  Rhine ^  &c.)  flows  from  one 
Spring  or  one  Lake,  but  is  augmented  by  the  ae- 
2  ccflSon 
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ceffion  of  others,  flowing  from  other  Fountains  and 
Lakes.  The  pyblga  or  Rba  receives  above  two 
hundred  Rivers  and  Brooks,  before  it  exonerates 
itfelf  into  the  Cafpian  Sea  •,  and  the  Danube  receives 
no  lefs,  before  it  enters  the  Euxine  Sea. 

AND  tho*  Pliny  and  Cardan  tell  us,  that  no  Ri- 
vers flow  into  the  Nile^  yet  Experience  fliews  the 
contrary  ;  as  they  that  have  travelled  into  jibyf- 
ftnia  affure  us. 

THIS  Propofition  may  be  proved  by  innume- 
rable Examples. 

THE  Springs  of  Rivers  are  fome  of  them  found 
on  the  tops  of  Mountains,  and  fome  on  the  Planes; 
and  thofe  Rivers  that  proceed  from  Lakes,  have 
their  Fountains  (as  was  faid  in  the  laft  Chapter)  at 
the  bottom,  or  in  the  Chanel,  of  thofe  Lakes  that 
produce  them,  which  like  Ciftems  contain  the  efRi- 
non  of  Water,  'till  in  a  greater  Quantity  it  be 
poured  into  it's  proper  Chanel.  Hence  fome  Foun- 
tairis  are  covered  with  Earth  or  Water,  and  others 
are  open. 

THE  Springs  of  the  Rivulets  which  begin  the 
S^anais  and  the  Elbe^  are  on  Planes,  to  which  odiers 
are  afterwards  joined.  We  might  here  add  feveral 
Examples,  but  thefe  are  liifficient. 

CARD  AN  hoi  Opinion,  that  thefe  Fountains 
do  not  flow  immediately  from  the  Plane  itfelf,  but 
are  conveyed  by  fubterraneous  Aquedufts  from  the 
adjacent  Mountains  •,  however,  I  believe  they  firft 
make  a  Lake  or  a  Morafs ;  for  the  Tanais  does  not 
fcem  to  flow  immediately  from  a  Spring,  but  from 
a  Morafs  or  fhallow  Lake, 

THE  Springs  of  moft  Rivers  are  upon  Moun- 
tains, as  thofe  of  the  Rbinej  the  Poj  the  Danube^ 
the  Niger ^  &c. 

SEVERAL  flow  from  Lakes,asdie  Nile, 
the  pyblga,  and  the  great  River  of  St  Lawrence  in 
Canada, 

A  great 
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A  great  River  nuy  happen  to  flow  from  one 
Spring,  if  the  Spring  ufclf  be  fituatcd  hig^  (as  moft 
are)  and  a  great  part  of  the  Chanel  low,  or  but  a 
little  higher  than  it's  mouth  •,  io  that  the  Water 
flowing  with  a  fwift  Courfe  at  firfl:,  and  by  degrees 
flower,  is  increaied  in  the  Chanei  and  Ixcomies  a 
large  River,  becaufe  itdifchargcs  not  fo  much  Wa^ 
ter  at  it's  mouth,  as  it  received  from  it's  Spring 
when  it  firft  began  to  flow. 

PROPOSITION    IV. 

Jiivers  are  much  augmented  hy  frequent  Rains  or  melted 
Snow^  and  at  particular  Times  of  the  Tear^ 

I N  the  Country  of  Peru  and  Chili  ^ere  are  fomc 
Rivers  fo  fmall,  that  they  do  not  flow  in  the  Night- 
time, but  only  in  the  Day  •,  becaufe  they  are  fed 
by  the  Snow  upon  the  Mountains  of  the  Andes^ 
which  is  then  melted  by  the  Heat  of  the  Sun. 
There  are  alfo  feveral  Rivers  upon  both  fides  of 
the  extream  Parts  of  Africa^  as  x^Congo^  Angola^ 
i^c.  which  are  greater  by  Day  tlian  by  Night.  The 
like  are  found  both  in  Malabar  and  CormandeL  in 
India.  The  Rivers  alfo  m  thcfe  Places  are  aln?K>ft 
dried  up  in  Summer,  but  fwcU  and  overflow  their 
Banks  in  Winter,  or  the  wet  Seafbns.  Thus  the 
IFoka  in  May  and  June  is  filled  with  Watcr^  and  o- 
verflowsit's  Shelves  and  Iflands  •,  which  at  any  other 
time  of  the  Year  is  fo  fliallow,  that  it  fcarcely  af- 
fords a  Pafl'^e  for  loaded  Ship.  For  the  Snows 
being  melted  at  this  time  of  the  Year,  on  the 
Mountains^  from  whence  the  Rivulets  (being  more 
than  an  hundred)  flow  into  th^  IVifka^  caufe  this 
Inundation,  The  Nile,  the  Ganges,  tn^  Indets^  &c. 
are  fo  much  fwelkd  with  Rain,  or  nieked  Snow, 
that,  in  like  manner,  they  overflow  their  Banks. 
But  thefe  Deluges  happen  at  divers  times  of  the 

Year, 
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Year^  becauie  they  proceed  ftatn  various  Caufei 
^id  di&rent  Places.  Thofe  that  are  fwelled  wkH 
Rakis,  are  higheft  in  Winter  5  becaufe  thefe  are 
then  more  frequent  than  at  other  times  of  the 
Year ;  but  if  they  proceed  from  Snow,  which  in 
fbme  Places  is  melted  in  the  Spring,  in  others  in 
Summer,  or  between  both ;  me  Deluges  of  the 
Rivers  happen  accordingly,  viz.  in  the  Spring, 
Sumner,  (^c.  or  at  the  time  when  the  Snow  is  mel- 
ted upcm  the  Banks  of  the  Rivulets  that  form  diefe 
Rivers.  Moreover  fome  Rivers,  efpecially  the 
large  ones,  flow  from  Places  at  a  great  Diftance, 
where  it  is  Summer  at  die  fame  time  it  is  Winter 
in  the  Places  i;rfierc  they  pafs  through ;  and  for 
this  Caufe  they  overflow  tneir  Banks  at  different 
times  of  the  Year.  Bat  moft  of  them  cauie  an 
Inundation  in  die  %>ring,  becaufe  die  Snow  is  then 
meked  in  moft  Places.  We  fhall  explain  the 
Caufe  of  their  different  Properdes  in  the  particular 
Defcription  of  each  River. 

W  E  (hall  alfo  in  the  next  Chapter  treat  of  that 
remarkable  Spring  in  Japan j  which  only  flows  for 
two  Hours  every  Day. 

PROPOSITION   V. 

To  explain  the  Ori^  of  Springs  {a). 

THIS  is  cdier  to  ccmceive  than  when  it  is 
propofed  thus  5  From  whence  are  Rivers  generated? 

For 

(a)  Since  by  Dr  HiM/Iif$  Cal-  be  bo  IunI  matl«r»  ftemg  Aerf 

^obdon  it  appears,  tilactlltVar  laftiehtnoTerpkMelWftier,  to 

pMn  wUeh  avedrawn^op  frmn  £ni  eaoiigk  fi>ofla  thencetaibp^ 

the   Sea  exceed  almoft  throe  jAy  Fonitaiii5,  according  to  t&e 

times  d&eQuaman^  of  Water  dif-  Opiiuon^  of  the  fkme  learned 

«hargtdi  iirto  it  hf  Rfvert,  [ms  Gcntltinaii. 

m0s  jhiww  m  $b$  M/»  (k}  ufm  For  the(c  Vapoert  being  ear* 

WpoJu  mr.  Cksf.  suiL}    il  wilt  fi«i tvevj  waj  by  toWind^nc- 

ccffarily 
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For  when  we  fee  fuch  great  Rivers  as  the  Rhiney  the 
Elbe^  &c.  we  more  admire  whence  they  proceed 

becaufe 


cdTarily  meet  with  the  high 
Rldgesof  Mountains  that  are  dif- 
pcrfed  over  various  Trails  of  the 
Earth:  each  of  which  far  fur* 
paffcs  the  ufual  Height  to  which 
the  Aqueous  Vapours  of  them- 
felves  a(cend,  and  on  the  Tops 
of  which  the  Air  la  fo  cold,  and 
rarifiedy  as  to  retain  but  a  fmall 
part  of  thofe  Vapours  that  (hall 
be  brought  thither  by  theWinds. 
TheVapoursjnccting  with  thefe 
Kidges  of  Mountains  are  there 
compelled  by  the  Stream  of  the 
Air  to  mount  up  with  it  to  their 
Tops,  where  meeting  with  more 
rarified  Air,  they  naturally  fall 
down  in  Drops,  pervading  the 
Crannies  and  Fiflures  of  the 
Earth,  and  gleeting  into  the  Ca- 
verns of  the  HiJls,  the  Water 
thereof  gathers  into  the  Bafons 
of  Stone,  or  Clay,  it  finds,  which 
being  once  filled,  all  the  over- 
plus of  Water  runs  over,  and, 
where  it  can  find  a  PafFage, 
breaks  out  at  the  Sides  of  the 
Hills,  and,  forms  Founuins; 
many  of  thefe,  running  down 
the  Vallies,  or  Guts,  between 
the  Ridges  of  the  Hills,  and 
coming  to  unite,  from  Rivulets 
or  Brooks;  many  of  theie  again 
being  united  into  one  common 
Chanel,  form  vaft  large  Rivers, 
f  s  die  Rbine^  or  the  'Dafiube. 
.  This  Theory  of  the  Caufe  of 
Springs  the  fame  excellent  Per- 
fon  proves  by  Experience.  For 
he  fays,  that-  when  .he  was  in 
the  liland  of  St  HeUna,  taking 
Ailronomical  Obfervations  in 
the  NigbtTiwe,  on  th^Top  gf 


the  Hills  about  800  Yards  aboit 
the  Sea,  he  foui\d  fuch  a  Con- 
den  fation  of  the  Vapours,  that 
in  7  or  8  Min.  Timcj  tho'  there 
was  a  clear  Sky,  the  GlafTes  of 
theTelefcopes  he  ufed  were  co- 
vered with  little  Drops,  and  the 
Paper  on  which  he  wrote  hi« 
Obfervationswouldimniediately 
be  fo  wet  with  the  Dew  that  it 
would  not  bear  Ink. 

This  Hypothefis  he  thinks 
more  reafonabje  than  that  of 
thofe  who  derive  all  Springs 
from  the  Rain-Waters,  which 
yet  are  perpetual  and  without 
Diminution,  even  when  no 
Rain  falls  for  a  long  Space  of 
Time:  Or  than  that  which  de- 
rives them  from  a  Filtration  or 
Percolation  of  the  Sea  Waters, 
thro'  certain  imaginary  Tubes 
or  Pallages  within  the  Earth* 
wherein  they  lofe  their  Saltnefs. 
This  Opinion  labours  under  this 
principal  Abfurdity,  that  the 
greateft  Rivers  have  their  rooft 
copious  Fountains  fartheft  from 
the  Sea,  and  where  fo  great 
quantities  of  frefh  Water  cannot 
reafonably  be  derived  any  other 
way  than  in  Vapour.  See  FhiloJ. 
Tran],  W  il)2.Pag.  468. 

Notwithftanding  it  is  very 
probable  that  all  Fountains  hare 
riot  the  fame  Origin  ;  but  that 
fome  proceed  from  Rain  penetra» 
ting  the  Fiflurcs  of  the  Earth,  and 
flowJy  gleeting  thro'  the  Inter- 
faces to  the  Orifices  of  Springs; 
»nd  .others,  efpecially  thofe  that 
>are  falt;^  and  placed  near  the  Sea 
tSbpr^^  take  their  Rifq  from  the 
Sc4 
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becaufe  of  the  Quantity  xjf  their  Water,  than  when 
we  look  upon  fmalLBrooks.  But  we  have  fliewed 
in  the  two  laft  Propofitions,  that  Rivers  proceed 
partly  from  Ram  and  melted  Snow,  and  partly 
from  Lakes  and  Concurrences  of  Brooks  and  Rivu- 
lets i  and  therefore  we  do  not  enquire  fo  much  here 
about  the  Sources  of  Rivers,  as  about  the  Origin 
and  Permanency  of  Springs. 

T  H  E  Opinions  of  Naturalifts  and  Gco^:aphers* 
are  various  fabout:  this  Matter.  . 

I .  SOME  think  that  all  Rivers  and  Springs  re- 
ceive their  Water  from  Rain,  or  melted  Snow ;  and 
this  they  bring  for  a  Reafbn,  that  Rain  smd  n^ed 
Snow  fometimes^aii^ment  Rivers  to  fiich  a  d^ee^ 
that  they  overflow  their  Banks^  and  lay  whole 
Countries  uiider  Water :  But  in  the  Sununer  Sea-r 
ion^  when  no  Rain  has  fallen  for  a  long  Time, 


6«a  Water  p«fCQUt5»g  thro'  the 
8;u)dss  but  the  greateft  part  of 
Fountains,  efpecially  fuch  as 
Break  from  the  fides  of  high 
W^f  derive  their  Waters  from 
Vapours,  as  was  faid  above. 

The  learned  'DtWoodtoard,  in 
his  Natural  Hiftoiy  of  the  Earth, 
explains  the  Origin  of  Fountains 
otherwife.  He  imagines,  that 
there  i*  a  great  Ahy fs,  or  Promp- 
tuary,  ofWaters,  inclofed  in  the 
Bowels  of  theEarth,  which,  com- 
municating with  that  of  the 
Ocean,  is  contmually  exhaled 
into  Vapours,  by  the  Force  of 
a  fubterraneous  Heat  which  he 
proved  by  many  Arguments  to 
be  in  the  interior  ^rts  of  the 
Earth  I  and  that  as  thefp  make 
their  way  upwards,  they  pervade 
the  FiiTures,  and  Intervals  of 
the  Strata  of  the  Earth,  per- 
meating alfo  the  very  Interftices 
pf  thePartides  of  Sarid^Barth  and 


Stone,  'till  they  come  near  the 
Superficies  of  the  Earth,  where 
they  are  condenfed  with  cold, 
and  come  together  by  Drop^ 
which,  being  colleded,  break 
out  at  fome  Aperture  or  other, 
and  form  Fountains.  But  when 
the  Heat  above  the  Superficies 
of  the  Earth,  is  as  intenie  as  that 
in  the  interior  Parts  thereof 
it  takes  die  rifing  Vapour,  where 
it  penetrates  the  Superficies  of 
the  Earth,  and  bears  it  up  into 
the  Air»  or  at  leaft  dimmiihet 
greatly. 

They  who  would  fee  this  Hy- 
pothefis  more  accurately  explain- 
ed, let  them  confult  the  learned 
Authorin  his  Book :  It  isenough 
for  u>  oidy  to  mention  it,  ac- 
counting Dr  Haliefs  Theory 
much  more  clear,  and  built  up- 
on a  better  Foundation.  ' 

JurinU  AfptniiXf 
i  the 


^02  The Ab/oiate Part    Sect. IV. 

the  great  Hirers  grow  \id£^  andthe  ifull  ones  ttt 
moitiy  dried  up,  becaufe  the  Chanels  of  the  later 
are  too  fhallow  to  contain  any  krge  quantity  of 
Water  ^  but  die  former^  whofe  Chanels  are  deep, 
do  not  ceafe  ninnkig,  nor  are  dried  up,  becaufe 
diey  have  coUoded  fo  tiHich  Water  fraoi  the  for- 
mer Rain  and  melted  Snow,  that  it  caonoc  ail  be 
exhaled  into  Vapours,  eaccett  it  be  by  a  lafting  and 
Gonftaot  Heat.  2.  Becaufe  chere  are  the  feweft 
Rivers  where  it  feldom  raiosth,  as  in  the  inland 
Parts  of  ^rica  there  are  but  few  Springs. 

BUT  thefe  AilegatioM  do  not  folve  the  Prb-^ 
pofition,  which  doth  not  enquire  aboitt  the  Ori-i 
gin  of  Rivers,  but  from  whence  the  Water  o{ 
Springs  proceeds  ^ .  therefore  thqr  tfaattake  this  to 
be  a  Solution  do  vac  underftand  the  Senfe  of  thd 
Propofition,  as  we  obierved  before.  And  even  the 
Property  they  propofe  to  prove  it  by  is  not  uni- 
terfel  5  for  there  are  Rivers  found  m  Places  where 
they  have  feldom  any  Rain  and  no  Snow,  tho* 
what  they  fay  is  true  concernLqg  the  Rivers  in  £• 
gifpt  and  Peru.  Befide,  Rain.Wa«er  doth  not  pe^ 
netrate  into  the  Grouini  beyond  the  depth  of  tcil 
Foot  i  whereas  feveral  Fountains  Ipring  from  2, 
greats  Depth. 

2.  OTHERS  think,  that  we  are  not  to  en- 
quire about  the  Origin  of  the  Water  of  Springs, 
fmce  it  is  an  Element  as  wdl  as  the  Earth,  Air,  and 
Fire,  whoie  Orag^arenot  enquired  into.  This  is 
Serteca*svrzY  of  arguing.  But  tfaefe  Aitthors  cut  die 
Gordian-knot  when  they  cannot  untie  it ;  for  we 
do  not  diipute  about  the  Principles  of  Water,  but 
enquire  how  it  flows  to  the  Hauls  of  Rivers,  ra* 
dver  than  to  aiiy  other  Place.  Moreover,  the 
Earth  is  not  a  Fluid  as  Water  is  •,  and  to  fay,  that 
die  Air  and  Fire  are  not  enquired  into,  is  falfe. 

3.  THE  Peripatetics  follow  the  Opinion  of 
fbdr  Mafter  Ariftotky  delivered  in  Copter  xu 

z  Book 
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Book  u  ie  Miteor.  yf}^t  he  cndearours  to  prove» 
ibsx  tfaye  Water  jdf  Springs  is  generated  from  Air 
c^botiMaed  in  the  Boweb  of  the  Earth.    Thefe  are 
his  Rea£;)i>»  \ ,  i  •  The  Air^  furrounding  the  Earth, 
is  tturoed  intio  Water,  viz.  mo  Ram  \  and  there-^ 
fore  fince  there  is  alfo  Air  in  the  Bowels  of  the 
E^rth,  aad  the  fan^  Caufe  to  condenfe  it,  vrz. 
O^  it  is  contrairy  to  Reafon  to  think  that  Water 
is  not  produced  from  Air  there.     2.  Experience 
tea(^ies  xis^,  that  ^mx  Drops  gather  from  fmall 
ones  under  G^pund,  and  th^^ne  the  Heads  of 
fivers  are  only  a  ^groat  many  Springs  gathered 
ima  oneFlace.    JFortMs  Reaibn,.  they  that  make 
Aqueduffasy  ufe  to  draw  the  Waicr  thro*  narrow 
Tre^iches  and  Pipes,   whkh  diftils,  as  it  were, 
^om  the  ipq^  Eardi^  ]>op  by  Drop.     3.  Be-^ 
cafuie  n^^ft  Eowttains,  tfpeciaUy  of  gt&it  Rivers^ 
ar^  loond  on,  aa^Dwiaiaoui  Pbces,    and  but  few 
upon  Planesy^  it.  is  a,  Sig^  that  th»r  Water  pro- 
ceeds frona  counted  Air  or  Vapours, .  which  na- 
twally  tendtpw^ds  high  Places  *,  and  Moomams 
fU^  Sponge  as  at  were,  lybg  upon  the  Planer, 
Thefe  are  ^j^(P44^$Reaibns^  to  which  diisfbttow- 
ii^  n^ay  be  added  of  no  le&  Force  than  the  reft^ 
nm.  that  when,  the  Air  ia  cloaded  and  Mai  with 
Vapours,  acid  Fowsaias  tafteiwoeoer^  which  is  a 
^igp  they  a»e  augmented  by  the  Anr. 

4.  C  ^i^i>^iV  and  others  ai^  of  Ofmionydiat 
the  Wsttr  of  Fownaios  proceeds  from  little  EHmina 
OS  Guts  ooUeding  the:  caodenfod  watery  V aposfs 
both  aboire  and  under  Gnoaad  v  but  tuefe  feldoni 
become  Rivers^  without  behig  iocreafed  with  Rain 
smdmdted  Snow*.  His  Reafims:  are  thefe;  i.  Ef 
you  pk^snre  tjbe  Mouotatna  in  the  Morning  yo« 
wiU  fifidthem  fiill  of  NfoiAufie.  2,  Rii^ers  inthe 
JMoraing  are  found  to  fi^eU:,  and  die  more  thib 
•fliarar  they  ate  toijieit  Springs, 

BUT 
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.  BUT  the  perpetual  bubbling  and  fpringing 
up  of  the  Water  from  Fouataim,  without  any- 
intermiffion,.does  not  feem  to  be  produced  by' 
io  weak  and  inconftant  a  Cauft.  Neither  is  ther^ 
much  Difference  between  yfTr^^Z/^s  Opinion  and 
this  of  Cardan  5  only  Afijietle  fays>  Fountains  pro- 
ceed from  Air  condenfed,  and  Cardan,-  from  Va^ 
pours ;  and  there  is  but  little  Difierence  betwecit 
Air  and  Vapours. 

5.  SOME  of  the  Artients  were  of  Opinibn, 
that  Rain- Water  is  hoarded  up  in  the  internal 
Caverns  of  the  Earth,  ft6m  whence  it  iflues,  ai 
out  of  a  great  Promptuary,  and  that  all  RiVeri 
are  fupplied  from  one  common  Fund,  or  Ipring  ohc 
from  anodier ;  alfo  thax  no  Water  is  dH|)erfed  over 
the  Earth .  but  fiich  as  is  coUefted  in  the  Wmte^ 
Seafon,  and  referred  in  thefe  Rec^acles^  to  bd 
poured  in  due  Time  into  imwintotlble  Rivers; 
For  this  Cauie,  fay  they.  Rivers  are  greater  in 
Winter  than  in  Summer;  and  4bme  are  peren-^ 
nial,  others  not.  Their  Reafbns  are  the  fame 
with  thofe  given  for  the  firft  Hypothefis.  But 
Ariftotle  and  his  followers  rejed  this  Opinion,  be- 
cause there  is  more  Water  poured  out  of  ihc 
Mouth  of  one  River  in  a  Year,  than  the  whole 
Bulk  of  the  terraqueous  Globe*  -^  '     '- 

6.  MANYof  the  modern  Philofophers,  with 
the  Antients,  fuppofe  the  Earthtoftck-in  as  much 
Water  as  it  exonerates  into  the  Sea;  thro*  the 
Mouths  of  Rivers^;  aiid  that  the  ^ea-Water^  by 
<iraining  thro*  the  hidden  Receffes^of  the  Earth, 
aiid  by  beiiigftraincdthro*  the -Mazes  andFiOures*, 
and  thro*  the  Interftices  of  the  Sand 'and  GraVel^ 
ilofeA  it's  Salmefi,  and  bea»nes  pure  Water. 

.     I  am  alfo  of  this  Opinion,   and  think  it  moft 
xeafonable,  but  do  not  exclude  the  Caufes  repea- 
ted in  die  firft  and  third  Place.    The  Reafons  feir 
It  are : 
\      .  I.  BECAUSE 
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I.  BECAUSE  more  than  a  thoufand  Rivers 
exonerate  themfelves  into  the  Sea,  and  the  larger 
fort  produce  fuch  quantities  of  Water,  that  what 
each  of  them  pours  in  a  Year's  Time  into  the 
Sea,  exceeds  the  Bulk  of  the  whole  Earth ;  as 
what  the  Wolga  pours  into  the  Cafpian  Sea,  and 
others.  So  that  it  is  impoffible  but  that  the  Water 
fliouldJbe  refiinded  out  of  the  Sea  into  the  Earth, 
and  carried  to  the  Heads  of  Rivers  •,  elfe  we  could 
not  conceive  why  the  Sea  is  not  incrcafed  to  an 
immenfe  Bulk,  or  why  Springs  do  not  ceafe  to 
emit  Waten  Neither  can  any  one  objed:  that 
there  is  as  much  Water  exhaled  from  the  Sea  in 
Vapours,  as  it  receives  from  the  Rivers  ;  for  Rain 
alone  returns  thefe  Vapours,  and  if  the  Water  of 
Rivers  were  continually  turned  into  Vapours,  it 
would  produce  more  than  thofe  exhaled  from  the 
Sea* 

2i  T  H I S  Opinion  is  alfo  thus  proved,  becaufe 
that  Springs  near  the  Ocean  are  fait  or  brackilh, 
and  the  nearer  they  are  the  Sea,  the  more  they 
are  fated  with  Salt ;  as  on  the  Shore  of  Africa^ 
and  in  India^  chiefly  on  the  Shore  of  Cormandel^ 
where  no  Vines  grow,  and  all  their  Wells  tafte 
fait.  Near  the  Town  ofSuez^  at  the  end  of  the  Red 
Sea^  their  Springs  are  all  fait  and  bitter  5  and  even 
the  Water  which  is  fetched  two  German  Miles  from 
the  Shore,  taftes  a  litde  brackilh.  Alfo  in  feveral 
fmall  Iflands  there  are  no  freih  Water  Springs, 
but  all  fait  Cdio*  fomething  lefs  fated  than  the 
Ocean)  as  in  the  Ifland  of  St  Vincent^  and  others. 
In  the  low  Countries  of  Peru^  that  border  upon  the 
Ocean,  their  Lakes  are  falteft,  becaufe  of  the 
Vicinity  of  the  Sea.  And  in  the  maritime  Parts 
of  fome  eaftern  Countries  their  Coco-nuts  are  ob- 
ferved  to  tafte  brackifh.  Not  to  mention  the 
Salt  Springs  that  are  found  in  inland  Countries, 
as  in  Lorrain^  Lunenburg^  &c. 

VOL.  h  X  3.  BECAUSE 
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3. BECAUSE  it  is  certain,  that  the  Sea  fends 
it's  Water  thro*  fubterraneous  Conduits  to  the 
fait  Springs  of  Lunenburg^  Hall^  &c.  whofe  Fee- 
ders are  obferved  to  contain  perfeft  Sea- Water 
under  Ground. 

4,  BECAUSE  if  we  dig  to  a  great  Depth, 
as  is  often  done  in  Mines,  we  Ihall  find  plenty 
of  Water,  which  can  neither  proceed  from  Raia 
nor  Air. 

BUT  by  what  means  the  Water  is  carried 
from  the  Sea  to  the  Fountain- Heads,  and  how,  ia 
the  Paflage,  it  becomes  fweet,  we  luve  already 
explained  ;  and  fliewed  that  the  Bottom  of  the  Sea 
not  being  in  every  Place  rocky,  but  here  and 
there  fandy,  gravelly,  and  oozy,  imbibes  die  Sea- 
Water,  and  letteth  it  into  the  Earth  (after  the 
fame  manner  as  when  we  throw  Water  upon  Sand, 
Beans,  Peas,  Wheat,  or  other  forts  of  Grain)  thro* 
whofe  Interftices  it  is  brought  by  degrees  to  a 
great  Diftance  from  the  Sea,  where  at  length  the 
fmall  Drops  come  together,  cfpecially  in  ftreight 
Places,  as  are  Mountains,  ^c.  and  having  found  an 
Aqueduft  they  difcharge  themfelves  at  a  Spring,  But 
if  the  Cavity,  where  they  are  collected,  be  cover- 
ed and  bound  up  with  the  Earth,  then  the  Wa- 
ter will  take  another  Courfc,  where  it  can  with 
greateft  Eafe  infmuate  itfelf,  and  fpring  up  at  an 
Aperture  in  another  Place  ;  which  is  not  the  real 
Fountain,  but  a  Conveyance  of  the  fubterraneous 
River  to  a  Place  above  Ground.  And  if  the  Water 
can  find  no  Way  out  of  the  Receptacle,  and  hath 
not  force  enough,  to  make  itfelf  one,  it  is  not 
increafed,  but  the  fubfequent  Particles  of  Water 
are  tut^ned  another  Way.  For  it  is  the  nature  of 
all  Liquids  and  Fluids,  that  their  Parts  or  Par- 
ticles flow  towards  that  Place  where  the  Flux 
is  made.  Thus  if  you  fill  a  Veflel  with  Water 
'till  it  rife  above  the  Brim,  tho'  all  the  raifed  Parts 
I  of 
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of  the  Water  equally  prefs  the  Brim,  and  have 
an  equal  Tendency  and  Power  to  run  over  at  the 
next  Side,  yet  if  on  one  Side  of  the  Vcflel  any 
part  of  the  incumbent  Water  be  made  to  flow, 
the  reft  will  forfake  their  refpe<5l:ive  Sides,  and  move 
(as  if  they  were  drawn)  towards  that  Side  where 
the  Flux  is  begun  (the  Caufe  of  which  it  belongs 
to  Ph'jftcs  to  explain)  (i).  Or  if  you  put  one  end 
of  a  Piece  of  Bread  into  Water  or  Wine,  you 
will  fee  the  Water  move  upwards  and  diffiife  it- 
fclf  thro*  the  Part  above  Water.  Moreover  the 
Sea  cafily  pervades  the  Fiflures  of  the  Earth,  and 
therefore  with  the  fame  eafe  may  glide  out  of 
them  ;  except  we  had  rather  afcribe  this  to  Eva- 
poration, whereby  the  Particles  are  carried  up- 
wards, and  condenfed  into  Drops,  when  they  meet 
with  narrow  Places. 

BUT  becaufe  there  are  fome  Arguments,  which 
may  feem  to  render  this  Opinion  lefs  probable,  we 
will  difcufs  them  here,  left  they  fliould  jTeem  like 
Blots  upon  our  Hypothefis. 

1 .  S  P  R I N  G-Heads  are  more  elevated  than  the 
Superficies  of  the  Sea,  and  for  the  moft  part  are 
ieated  in  mountainous  Places  5  therefore  it  isronr- 
trary  to  the  Nature  of  Water  to  move  fi-om  the 
Sea  up  to  thefe  Places ;  for  Water  always  runs 
downwards,  as  is  manifeft  from  Rivers  and  Drains. 

2.  THO*  the  Bottom  of  the  Sea  be  fandy, 
gravelly,  and  fpongy,  fo  that  the  Water  may  eafi- 
ly  pervade  the  Interftices  ;  yet,  for  what  Realbn 
Ihould  it  not  rather  moiften  the  fubjacent  Parts  of 
the  Earth,  than  afcend  upwards,  and  glide  to  the 
Duds  of  Fountains,  when  the  Earth  near  the  Sur- 

(b)  We  gather  from  Sir  Ifaac  the  Parts  of  one  another;  Thus 

Newton's  Principles^  that  it   is  Water   attradleth  Water,    and 

the  Nature  of  Fluids  (and  of  all  the  Particles  that  firft  begin  to 

the  Matter  in  the  Univerfe)  mu-  flow,  draw  the  next  Particles  to 

tually  to  aetrafl  thcmfelvcs^  and  them>  and  thefe  the  next,  i^c, 

X  a  face 
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face  is  commonly  rocky  and  ftoney,    as  in  die 
Mountains  of  the  Ifland  of  St  Helena  ? 

3.  WE  have  no  Reafon  afligned  why  the  Wa- 
ter as  h  flows  from  the  Sea  to  remote  Foun- 
tains, does  not  break  out  in  fome  intermediate 
Place.  And  we  are  as  much  in  the  dark,  why 
there  is  none  or  very  little  Water  found  in  deep 
Mines,  as  we  are  told  by  nurnheuferus. 

4.  SPRING  IVater  mufl:  be  fait,  if  it  proceed 
from  the  Sea. 

THESE  are  the  chief  Arguments  which  feem 
to  invalidate  our  propofed  Hypothefis ;  for  I  pals 
by  thofe  of  lefs  moment  alledged  by  others,  as 
that  the  Sea  cannot  fupply  fo  many  Rivers  :  and 
then  again,  that  Rivers  would  never  leflen,  if  they 
proceed  from  whence  we  fey  they  do.  Thefc  two 
are  foon  anfwered ;  for  firft,  the  Sea  receives  the 
Water  it  emits  into  Fountains,  from  the  Rivers ; 
and  the  other,  as  we  obferved  before,  is  not  the 
Queftion,  for  we  are  not  arguing,  that  all  the  Wa- 
ter of  Rivers  proceeds  from  the  Sea,  but  only  the 
Water  of  Fountains,  which  of  themfelves  make 
Rivers,  as  we  faid  before  •,  where  we  alfo  aflerted*, 
that  Fountains  are  augmented  by  Rain  and  Dew, 
which  fink  down  into  the  Earth  and  either  foke  and 
moiften  it,  or  are  drawn  towards  the  Fountain- 
heads  by  the  Efflux  of  the  Water,  as  we  Ihewed 
by  other  Examples.  Let  us  therefore  return  to  ex- 
amine the  other  four  Arguments  which  feem  to  be 
of  fome  Weight. 

THE  firft  is  thought  to  be  the  ftrongeft,  as 
being  taken  from  Experience,  and  therefore  the 
Learned  have  contrived  feveral  Anfwers  to  it. 
They  come  ofFeafieft  who  aflert  that  the  Ocean  is 
higher  than  the  Earth,  and  confequently  higher 
than  the  Fountain-heads;  wherefore  fay  they. 
Water  naturally  flows  to  the  Fpuntains,  becaufe 
they  are  of  a  lels  Altitude  tlian  the  Ocean^  Olea- 
I  rius 
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rius  alfo  in  his  Defcription  of  his  Travels  into  Per- 
fta  relates,  that  having  afcended  one  of  the  Moun- 
tains which  bordereth  upon  the  Cafpian  Sea,  he  tried 
the  Altitude  of  it  above  the  Superficies  of  that  Sea 
with  an  Aftrolabe  (or  rather  a  Surveying  Inftrument) 
and  found  none ;  but  obferved,  that  the  extream 
parts  of  the  Sea  feemed  to  be  in  the  fame  horizontal 
Line,  or  even  a  little  elevated  above  it ;  and  there- 
fore the  bulging  of  the  Sea  made  it  as  high,  or 
even  a  little  higher,  than  the  top  of  the  Moun- 
tain, where  he  took  the  Obfervation.  But  this  So- 
lution notwithftanding  cannot  be  admitted,  becaufe 
we  proved  in  Chap.  xiii.  that  the  Superficies  of  the 
Ocean  is  not  higher  tlian  the  Land,  or  than  Moun- 
tains, but  rather  lower,  as  appears  alfo  from  fre- 
quent Obfervations  made  by  expert  Mathemati- 
cians. As  to  Olearius^s  Obfervation,  it  is  not  to  be 
infilled  upon  here ;  for  the  Cafpian  Sea  is  not  higher 
than  it's  Shores,  much  left  than  the  Mountains, 
as  appears  from  the  many  Rivers  that  exonerate 
themfelves  into  it.  ^We  muft  therefore  foppofe, 
that  Refradion  obftruded  Olearius^s  Obfervation, 
and  made  the  Surface  of  the  Sea  appear  higher 
than  it  really  is ;  and  perhaps  the  fluduating  of  the 
Waves  might  increafe  the  Caufe,  or  the  Mountain 
which  he  afcended  was  of  no  great  Height. 

THE  Weaknefs  therefore  of  this  Solution  being 
expofed,  others  propofe  this  -,  that  the  natural  Place 
of  the  W-aters  is  about  the  Earth,  and  therefore  they 
ought  to  furround  or  cover  it,  becaufe  they  are 
lighter ;  and  becaufe  they  are  hindered  from  pof- 
fefllng  their  natural  Place  by  the  Mountains  and 
Hills,  and  the  Elevation  of  the  inland  Place$,  that 
part  of  the  Ocean  which  fliould  be  where  the  Moun- 
tains and  high  Parts  are,  being  thruft  out  of  it's 
natural  Place,  violently  preflTes  the  Water  under- 
neath it,  which  tho*  it  be  in  it's  natural  Pofture, 
ycjt  being  fqueezedand  preffed  towairds  tlie  bottom, 
X3  by 
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by  the  foperincumbent  Water,  it  is  forced  to  give 
way,  and  finding  no  place  to  flow  to,  it  retires  to- 
wards the  Sides,  and  pervades  the  Foundations  of 
the  Mountains  •,  where  being  coUcdcd,  as  hi  a  Ci- 
ftern,  it  is  ftill  urged  forwards  towards  the  tops  of 
the  Mountains  by  the  incumbent  Water  of  the  O- 
cean.  As  we  may  obferve  in  a  Tankard  that  has 
a  Pipe  on  the  fide  (reaching  to  the  very  bottom) 
made  to  pour  Wine  thro*  into  Glafies  ;  if,  I  fay, 
we  drop  a  Stone  into  fuch  a  Veflel,  whether  it  be 
full  or  half  full  of  Liqtiors  it  will  fpout  out  at  tlie 
Orifice  of  the  Pipe.  This  is  Scaliger^s  Subtility,  but 
it  is  too  grofs  to  pafs.  For  the  Water  is  not  thus 
forced  towards  the  tops  of  the  Mountains,  finc^ 
Experience  fliews  us  the  contrary  in  Mines  ;  and  if 
it  were  fo,  the  Water  of  all  Springs  would  be  fait ; 
befides,  it  is  falfe  to  fay  that  the  Water  is  not 
in  it's  natural  Place,  and  therefore  prefTes  upon  the 
Water  underneath,  for  this  is  affumed  without 
Proof,  and  is  contrary  to  Experience.  Water  does 
not  prefs  upon  the  Parts  below,  unlefs  it's  Surface 
be  of  an  unequal  Altitude,  but  the  Surface  of  the 
Ocean  is  fpherical  and  confequently  at  Reft.  More- 
over, if  the  Waters  were  moved  by  any  Preffure, 
it  would  be  towards  the  Shores,  where  tne  Paffage 
is  more  open  than  the  fmall  Fiffures  of  the  Earth. 
And  tho*  there  be  great  outlets  at  the  bottom  of  the 
Sea,  for  the  Water  to  flow  through,  yet  fince  it  is 
fait,  it  cannot  make  frelh-water  Fountains.  J  think 
the  true  Anfwer  to  this  Argument  is  not  far  to 
fetch,  if,  we  confider  how  Water  is  conveyed  to 
Fountains,  not  by  any  Chanel  or  Pipe  from  the  bot- 
tom of  the  Sea,  or  the  Root  of  the  Mountain  (by 
which  means  it  would  ftiil  keep  it's  Saltnefs),  but 
by  a  continual  diftilling,  gleeting,  and  ftraining  of 
the  watery  Particles  thro*  the  terreftrial  Matter,  till 
they  find  a  Receptacle  fit  to  colled  and  condenfe  them 
into  Drops,  where  being  continually  fucceeded  by 

others. 
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others,  they  have  recourfe  to  fome  Conveyance, 
and  through  it  break  forth  at  a  Fountain.  And  we 
obferve  this  very  thing  in  Mines  dug  to  a  vafl 
Depth,  how  that  Water  on  every  Side  is  continu- 
ally dropping,  and  colledbing  itfelf  into  fmall  Guts, 
which  they  call  Veins  of  Water;    and  if  feveral 
fuch  Guts  or  Runnels  as  thefe  concur  in  one  Re- 
ceptack,  they  form  a  Fountain,  as  they  who  make 
Drains,    to  bring  Water  into  Wells,  very  well 
know.    For  in  moft  Draw- Wells  the  Water  is  col- 
lefted  from    the  dropping  of  the  Earth,    round 
about  into  the  bottom  of  the  Wefl  ;  and  they  that 
make  Aquedufts  dig  fmall  Furrows  in    Gutters 
to  colled:  the  Waters,  and   then  convey  it  in  a 
large  one  to  the  intended  Place.    If  it  be  objeded, 
that  many  Fountains  are  obferved  to  fpring  up  a- 
mong  Rocks,  where  it  is  likely  the  watery  Par- 
ticles can  fcarce  be  admitted  -,  I  anfwer,  That  this 
confirms  our  Opinion  \   for  thefe  Rocks  are  not 
continued  to  the  foot  of  the  Mountain  (upon  which 
fuch  Springs  are  found)  but  only  cover    die  Sur- 
face to  a  unall   Depth,  and  the  Earth  is  lighter 
and  lefs    rocky    within,  or    at  leaft    fit  to   give 
Admiffion  to  the  Water,  which,  when  it  comes  to 
the  Strata  of  the  Stones,  can  penerate  no  farther, 
but  is  there  impeded  and  colleded  into  Drops,  and 
breaks  out  into  a  Fountain  among  the  Rocks,  if  it 
can   find  any  Aperture.     Moreover,    the  rocky 
Mountains  in  the  Ifland  of  St  Helena^  and  in  moft 
other  Iflands,  are  not  within  fo  denfe  and  obdurate, 
as  appears  fi-om  the  Cinders,  Afhes,  and  fulphu- 
reous  Earth;    which  Ihews  that  thefe  Mountains 
ibme  time  or  other  burnt  or  fmoaked.     And  to 
this  we  may  add,  that  the  Fountain  is  not  always 
in  the  Place  where  the  Water  breaks  out,  which  is 
-conveyed  very  ofi:en  ft-om  a  higher  Place,  by  a  Cha- 
aiel  under  Ground^  and  this  caufes  it  to  break  forth 
with  greater  Violence,  as  is  very  often  obferved. 

X  4  We 
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We  may  be  further  convinced  of  the  Truth  of 
thefe  Things,  by  confidering  t^at  Fire  will  tend 
downwards  thro*  a  Continuation  of  Matter,  tho^ 
of  it's  own  Natilte,  when  it  is  free  from  Matter, 
it  ter^ds  upwards.  Thus  if  you  put  one  End  of  a 
Bar  of  Iron  into  the  Fire,  it  will  penetrate  thro* 
the  whole,  and  heat  the  other  End,  tho'  it  be 
turned  downwards.  And  this  is  fufficient  to  con- 
vince any  one  of  the  Invalidity  of  the  firft  Ar- 
gumenl. 

T  O  the  Second  we  anfwcr,  That  the  Realbn 
why  the  Sea- Water  doth  not  penetrate  and  fink 
into  the  Earth  towards  the  Center,  fo  rnijch  as 
into  the  Mountains,  is,  becaufe  the  Earth  ther? 
is  deafer,  and  full  of  Metals,  as  we  find  by  Ej^- 
perience  ;  but  where  it  is  not  fo  obdurate,  the  Wa- 
ter glides  in,  and  therefore  if  there  are  Receptacles 
under  the  bottom  of  the  Sea,  we  do  not  deny 
but  that  there  may  be  fome  frefli  and  fait  Water 
Lakes  there.  But  becaufe  there  are  few  fuch  Re- 
ceptacles, and  the  Earth  every  where  is  denfe  and 
metalline,  under  the  bottom  of  the  Sea,  it  cannot 
conftantly  imbibe  Water  ;  but  when  it  is  faturated 
it  receives  no  more,  and  then  the  overplus  Water 
dillils  towards  the  higher  Places.  And  the  &^ 
conftantly  changing  it's  Altitude,  and  fludluating 
backwards  and  forwards,  may  contribute  much  to 
elevate  the  Water;  for  where  it  is  higher  than 
ordinary,  it  muft  certainly  prefs  the  Water  into 
the  Earth,  and  drive  it  to  the  Fountain-Heads. 
And  fince  the  Surface  of  the  Ocean  in  every  Place 
is  conftantly  agitated,  and  made  higher  an4  lower, 
not  only  by  Storms,  but  alfo  by  the  Tides,  there- 
fore fuch  a  Preflure  as  this  muft  happen  every 
Day.     But  I  queftion  whether  this  can  do  much. 

T  O  the  third  Argument  we  fay.  That  this  is 
owing  to  the  Difpofition  or  Situation  of  the  Sirtkta 
of  the  Earth,  or  of  th^  Earth  itfclf,  and  that  it  is 
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the  nature  of  all  Fluids  to  gather  to  a  Head,  where 
there  is  a  Flux.  I  think  there  is  no  need  of  faying 
any  more  to  this. 

BUT  the  fourth  is  not  fo  eafily  anfwered,  for 
we  do  not  perceive  Salt  to  be  feparated  from  Sea- 
Water  only  by  Percolation  or  Straining.  Befide, 
there  are  two  kinds  of  Salt  in  Water  (which  the 
Arijiotelians  did  not  confider)  the  one  of  which  is 
very  well  named,  by  Chymifts,  fixed,  and  the 
other  volatile.  The  fixed  Salts  may  indeed,  by 
continual  {training,  or  boiling,  or  diftilling  of  the 
Sea- Water,  be  feparated  fi"om  itj  but  the  vola- 
tile Salt  is  fo  full  of  Spirit,  that  it  flies  up  with  the 
Water,  and  cannot  be  feparated  fi-om  it,  neither 
by  frequent  Diflillations  nor  any  other  Art  hither- 
to ufed.  Therefore  it  is  very  difficult  to  fliew  how 
this  volatile  Spirit  of  Salt  is  feparated  fi-om  the  Sea- 
Water,  in  it*s  Paflage  fi:"om  the  Ocean  to  Fountain-. 
Heads.  The  following  Accounts  will  ferve  our 
Turn.  I .  Tho*  we  have  not  found  out  the  Art  of  fepa^ 
rating  the  volatile  Spirit  of  Salt  from  Sea- Water,  yet 
we  cannot  deny  but  that  it  may  be  done,  fince  we  fee 
it  feparated  by  Nature,  ^hen  it  rains  frefli  Showers 
in  the  main  Ocean,  tho*  they  proceed  fi*om  Va- 
pours exhaled  from  the  Sea.  2.  The  Particles  of 
ialt  Water  which  pervade  the  Fiflures  of  the 
Earth,  before  they  come  to  their  Fountain,  are 
mixed  with  other  fi-efli  Water,  which  proceed^ 
from  Rain  and  Vapours  condenfed  there,  whereby 
the  fmall  Degree  of  volatile  Salt  that  remains  in 
them  is  rendered  infenfible.  3.  It  is  not  true  diat 
^11  Fountains  are  entirely  deprived  of  Saltnefs,  for 
there  are  fome  fait  Springs,  as  we  faid  before,  a- 
bout'two  Miles  from  Suez,  and  in  feveral  other 
Places  not  fo  far  fi-om  the  Sea.  Therefore  to  fe- 
parate  the  volatile  Salt  from  the  Water,  a  long 
Tranfcolation,  and  a  gentle  Evaporation  is  requir- 
ed,   ^d  thus  it  is  to  be  feparated  by  Art  j  and 

thuis 
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thus  alfo  is  Rain- Water  generated  and  made  frefli ; 
tho*  fometimes  faltilh  Showers  are  obfcrved  to  fall 
into  the  Sea. 

THE  Water  of  Springs  therefore  proceeds  part- 
ly from  the  Sea,  or  fubterraneous  Water,  and  partly 
from  Rain  and  Dew  that  moiftens  the  Earth.  But 
the  Water  of  Rivers  proceeds  partly  from  Springs^ 
and  partly  from  Rain  and  Snow. 

PROPOSITION    VI. 

Some  Riven  in  the  middle  of  their  Courje^  bide  them- 
fehes  under  Ground^  and  rife  up  in  anetber  Place^ 
as  if  tbe'j  were  new  Rivers^ 

THE  mod  famous  are : 

1.  T  H  E  Niger ^  a  River  in  Africa^  which  fomc 
antient  Cofmographers  would  have  to  proceed 
from  the  Nile^  by  a  fubterraneous  Chanel,  becaufe 
it  overflows  it's  Banks  at  the  fame  Time  of  the 
Year,  and  after  the  fame  manner  that  the  Nile 
does  :  and  they  could  not  fhew  a  better  Cauie  for 
it's  Inundation.  This  River  meeting  with  the 
Mountains  of  Nuhia^  hideth  itfelf  under  them,  and 
emerges  again  on  the  Weft  Side  of  the  Moun- 
tains {c). 

2.  T  H  E  Tigris  in  Mefopotamia^  after  it  has 
pafTcd  the  Lake  Arethufa^  meets  with  Mount  Tau- 
rus^ and  plunges  itfelf  into  a  Grotto,  and  flows 
out  at  the  other  Side  of  the  Mountain  j  alfo  after 

(c)  This  River  hides  itfelf  no  taken  for  the  upper  Part  of  the 

where  under  Ground  that  we  Nile)  meeting  with  the  Moun- 

fcflow  of;  tho*  perhaps  we  are  tains  of  Niffuamay^  is  faid  to 

not  certain  whether  it  do  or  no,  divide  itfelf  into  feveral  dreams, 

becaufe  no  European  has  traced  and  immerge  under  them,  and 

it  to  it's  Fountain :  Only  the  to  emerge  again  on  the   North 

Zeehy    a  large  Branch   of  it,  fide  of  the  Mountains.  But  I  do 

^which  proce^  from  the  Lake  not  write  this  as  a  Ccruinty. 
Zaire,  stud  was  fon^  time  fince 

it 
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it  has  run  thro'  the  Lake  ^ofpia  it  again  immerges, 
and  being  carried  under  Ground  about  fix  German 
Miles,  it  breaks  out  again.  Our  modern  Maps 
fctdom  (exhibit  fuch  Receptacles. 

3.  ARISTOTLE  (in  Book  i.  Chap.  xi.  Meteor.) 
writes,  that  there  were  feveral  fuch  Brooks  in  the 
Peloponnefus  about  Arcadia ;  ipme  of  which  are 
mentioned  by  the  Poets.  The  two  following,  viz. 
L'jcus  and  Eraftnus^  are  excellently  defcribed  by 
Ovid  in  the  following  Vcrfes. 

So  hycus /wallowed  by  the  yawning  Earthy 
^akes  in  another  Place  it*s  fecond  Birth : 
Great  Erafmus  now  feems  lofij  hut  yields 
His  rifing  Waters  to  tb"  Arcadian  Fields. 

MORRICE* 

4.  T  H  E  AlpbeuSy  a  River  in  Greece^  is  fwal- 
lowed  by  the  Eardi,  and,  as  the  Greek  Poets 
write,  takes  it's  Courfe  under  both  Sea  and  Land 
into  Sicilyy  where  it  rifes,  as  they  fay,  on  the  Sy- 
racuftan  Shore,  and  is  the  fame  with  the  River  cal- 
led Aretbufa  in  Sicily  (^d).  This  they  were  induced  to 
think,  becaufe  that  this  River,  every  fifth  Summer, 
did  caft  up  the  Dung  of  Cattle,  at  the  fame  Time 
that  the  Olympic  Games  were  celebrated  in  Achaia^ 
when  the  Dung  of  the  flain  Viftims  was  thrown 
into  the  Alpheus^  which  was  therefore  carried  with 
a  direft  Courfe  into  Sicily. 

5.  THE  River  Guadiana^  between  Portugal 
and  Andaluftay  (formerly  called  Anas)  hideth  itfelf 

[d)  Thb  (and  alfo  the  former)  Moantain  StympbMlus,  and  run* 

are  thought  to   meer  Poetical  ning  ^  all    it*s    Courfe    above 

Fidlions,  for  no  fuch  Rivers  are  Ground,  receives  a  great Num* 

found  to  ezift  at  prefent.     That  ber  of  Rivers,  and  afterwards 

which  was  anciently  called  Jl-  falls  into  the  Gulph  of  CajM 

pbeus  b  now  named  Carbon  or  di  T^rm/e. 
Orfea,    whjch  rifes  from  the 

under 
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under  Ground,  near  the  Town  of  Medelirij  and 
gulhes  out  again  about  ei^t  German  Miles  from 
that  Place  {e). 

6.  T  H  E  Brook  Dan  (which  together  with  Jor 
niakes  the  River  Jordan)  emerges  fome  Miles  be- 
low it's  real  Fountain  the  Lake  Pbyala  ;  for  Chaff 
being  thrown  in  here  is  call  up  at  the  other  end 
of  the  Orifice^  or  where  the  Fountain  feems  to 
he. 

P  L  INT  and  others  have  wrote  that  the  Niley 
in  fome  Places,  runs  under  Ground ;  but  we  know, 
by  ^J^perience,  that  it  runs  it's  whole  Courfe  a- 
bove  Ground.  Ariftotle  alfo  tells  us,  diat  the  Poy 
a  famous  River  in  //a/y,  hideth  itfelf  for  fome 
Space  under  Ground;  but  Experience  Ihews  the 
OMitrary* 

THE  Reafon  why  thefe  Rivers  hide  themfelves 
.under  the  Earth  and  appear  again,  is,  becaufe  they 
meet  with  elevated  Ground  which  they  cannot  over- 
flow, and  therefore  are  forced  to  glide  into  the  next 
.Grotto  they  meet  with :  or  make  themfelves  a  fub- 
^erraneous  Chanel,  if  the  Earth  be  foft  and  eafy 
to  penetrate. 

THERE  are  alfo  fome  Rivers  that  hide  them- 
felves under  Ground,  but  do  not  appear  any  more  1 
as  we  Ihall  ihall  fhew  prefendy. 

PROPOSITION    VII. 

Moji  of  the  /mall  Rivers^  many  of  the  middling 
cneSj  and  all  the  large  ones^  exonerate  tbemfelvei 
into  the  Sea^  or  into  a  Lake  \  and  the  Place  where 

,  they  difcharge  their  Water  is  called  their  Mouth. 
Some  Riven  alfo  have  one  Mouthy  fome  twoy  fome 

(/)  This  River  is  at  prefcnt    merly)by  all  the  Spaniards  that 
^id,  not  to  bury  itfelf  under    havje  mentioned  it. 


(Jround  (as  was  rcponed  for- 


tbree^ 
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three  J  and  others  more.  Several  of  the  middlings  and 
fmall  Rivers  difcharge  themfelves  into  the  great  ones: 
the  reft  either  ftagnate^  or  Are  fwallowed  up  by, 
the  Earth. 

CONCERNING  the  great  Rivers  the  thing 
is  manifeft)  as  the  Rhiney  the  Elbe^  the  Danube^  th©^ 
Wolga^  6f f .  The  Danube  difcharges  itfelf  at  five 
Mouths  into  the  Euxine  Sea  \  the  Wolga  is  reckoned 
by  fome  to  have  at  leaft  feventy  Mouths  ;  the  NUc 
feven,  and,  when  it  overflows,  movc(f). 

THE  Reafon  why  thefe  great  Rivers  exone- 
rate themfelves  into  the  Sea  is  their  fwift  Courfc^ 
and  their  Pknty  of  Water ;  and  why  at  more 
than  one  Mouth  is,  i .  [The  Situation  of  the  CoaftJ, 
2.  The  Shelves  and  Sand-Banks,  which  are  gather- 
ed in  their  Mouths,  and  in  Procefs  of  Time  be- 
come Iflands  •,  and  if  there  happen  to  be  but  one 
of  thefe,  the  River  is  divided  into  two  Branches, 
and  is  faid  to  have  two  Mouths  j  If  nnK)re,  the 
Mouths  are  mcreafed  accordingly.  By  this  means 
the  Land  often  gains  on  the  Sea ;  and  few  great 
Rivers  are  found  without  fome  Iflands  before  thdr 
Mouths. 

THE  Ancients  tell  us,  that  the  Nile  formerly 
difcharged  it's  Water  at  one  Mouth  only,  which 
they  called  the  Canobian  Mouth.  To  thefe  two 
Caufes  therefore  a  third  may  be  added,  viz.  Hu-r 
man  Indulhy.  For  People  often  draw  Canals 
fi-om  Rivers,  or  turn  them  thro*  a  new  Chanel,  in- 
to the  Sea,  partly  to  water  their  Fields,  and 
pardy  for  the  Ufe  of  Navigation,  and  in  procefs  of 
Time  thefe  are  made  larger  by  the  Current.  And 
therefore  we  may  believe  the  Antients,  when  they 
tell  us,  that  all  tte  Mouths  of  the  NiUj  except  that 
at  CanohuSj  were  made  by  Hunian  Induflry.    But 

(/)  Sec  the  next  Note  Wow. 

of 
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of  this  more  fully  in  the  next  Propofition,  where 
we  fhall  explain  how  it  comes  to  pafs,  that  one 
River  flows  into  the  Chand  of  another. 

THE  River  PFolcoffy  in  Mufcovjy  {not  IFolga) 
ariies  from  one  Lake,  and  runs  into  another. 

RIVULETS,  or  Brooks,  that  neither  run  in- 
to the  Sea,  nor  into  other  Rivers,  are  eitlier  pe- 
culiar Rivers,  or  Brandies  of  others.  They  that 
are  the  Branches  of  other  Rivers  prdbably  ftagnate, 
and  <k)  not  run  under  Ground ;  and  the  Rcafon  why 
they  do  not  reach  tlie  Sea  is,  i.  Becaufe  their  Cha- 
nels  lie  low,  and  contain  but  little  Water.  2.  Be- 
caufe they  meet  with  rocky  Groimd,  which  hin- 
ders their  Progrefs^  3.  Several  of  them  are  made 
by  Art,  to  moiften  the  Ground,  and  fiw  the  Ufe 
of  their  Water.  4.  Perhaps  their  Mouths  are 
ftopped  or  obftrufted,  by  intervening  Land,  which 
is  gained  from  the  Sea,  or  by  Shelves,  which  ai^e 
increafed  to  fuch  a  Bulk  as  to  ftop  their  Current ; 
fo  that  they  are  forced  to  retreat  towards  their 
Fountain,  or  to  the  Place  where  they  divaricated. 
Thus  a  Branch  of  the  Rbine^  which  formerly  ran 
into  the  German  Ocean,  at  the  Hw^s  le  Britain^  near 
Catwicky  is  now  choaked  up  with  Sand,  and  ftag- 
nates  between  Catwick  and  ILeyden. 

BUT  fech  as  are  proper  Rivers,  and  neither 
run  into  others,  nor  exonerate  themfclves  into  the 
Sea,  but  fpring  up  in  One  Place,  and  are  fwallowed 
up  in  another,  are  few  in  Number,  an4  very  fmall ; 
as  thofe  that  flow  from  the  Mountains  of  Peru^  In- 
diuy  and  Africa^  are  buried  in  the  Gravel,  or  fuck- 
ed up  by  the  fandy  Soil.  Alfo  at  MeUn  (a  Village 
near  the  Arabian  Gulph)  there  is  a  fmall  River 
whofe  Chanel  is  foil  of  Gravel,  under  which  the 
Water  in  Summer-Time  hides  itfelf,  and  glides  a- 
long  out  of  Sight.  If  thefe  Rivers  find  no  fub- 
terraneous  Paflage  they  run  into  fmall  Lakes,  or 
Bogs  J  but  fomc  of  them  fpring  fo  flowly,    that 

they 
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they  are  exhaled  into  Vapours,  alm(A  as  faft  as 
they  fpring,  and  thus  they  are  dried  up,  and  nei- 
ther make  Lakes,  nor  run  under  Ground.  There 
are  feveral  of  thefc  in  Mufcovj  \  as  the  dnkra^  the 
Salle,  the  Marefsa,  the  Jeleefa^  and  otters  taken 
Notice  of  in  larger  Maps. 

PROPOSITION^  VIII. 

To  determine  tt^eiber  the  Cbaneh,    in  which  Rivers 
flow  J  were  originally  made  by  Art  or  Nature. 

IT  is  probable  the  Chanels  cf  thofe  Riwrs, 
which  are  not  of  die  fam6  date  with  die  Eardi  it^ 
felf,  were  made  by  Induftry,  for  thefe  Reafons: 
I .  We  are  well  aflured  that  when  new  Fountains 
break  forth,  the  running  Water  does  not  make  it- 
felf  a  Chanel,  but  diffufes  it*s  Streams  over  the 
adjacent  Country,  and  therefore  wants  to  be 
brought  to  a  Chanel  by  Art.  2.  Becaufe  there 
are  fesrcral  Canals  even  now  cut  by  Hand.  So 
the  dmefe  have  cut  a  Canal  for  the  Water  to  run 
out  of  the  yellow  River  into  another.  There  ar^ 
feveral  other  well  known  Inftances  which  I  omit. 
3.  Becaufe  foch  Lakes  and  Marfhes  found  a- 
bout  the  Fountains  of  feveral  Rivers,  viz.  of  the 
Nile  J  the  Tanaisy  the  fp^olga,  t^c.  confirm  this.  For 
fince  thefe  Lakes,  widiout  donbt,  were  made  by 
the  Eflufion  and  fpreading  of  the  Fountain- Water, 
the  Inhabitants,  to  drain  it  fi^m  their  Fields,  which 
were  in  danger  of  being  overflowed,  made  a  Cha- 
nel to  contain  it,  and  carry  it  off.  The  fame  is  to 
be  underftood  of  Rivers,  whofe  Heads  are  in  Moun- 
tains. 

T  H  E  R  E  is  a  Queflion  like  diis ;  viz.  Whether 
the  Rivers  which  exonerate  themfelves  into  others, 
have  of  themfelves  made  their  way  thither,  or  hare 
been  brought  thither  by  Chanels  made  with  hands  ? 

The 


320  ^be  Abfolufe  Part       Sect.  IV^ 

The  latter  is  more  probable  for  the  Rcafons  afore- 
faid.  The  fame  may  be  faid  of  fuch  Branches  of 
Rivers  as  make  and  enclofe  Iflands  in  the  TanaiSy 
die  Wolgay  and  others.  So  one  Branch  of  the  Eu- 
fbraieSy  gliding  thro'  the  Marfhes  of  Cbaldauy  was 
formerly  carried  that  way  into  the  Sea^  but  after^ 
wards  it  left  it*s  Courfe,  being  choaked  up  with 
Sand,  and  partly  difperfed  it's  Streams  among  the 
innumerable  Canals  which  were  made  by  the  Inha- 
bitants to  water  the  Fields  ;  and  partly  by  a  new 
Chanel  mixed  it's  Waters  with  the  Tigris,  And  this 
fcems  to  be  the  Cafe  of  other  Rivers  which  do  not 
now  reach  the  Sea,  but  ftagnate  ;  tho'  perhaps  they 
might  have  had  a  Pafiage  into  it  formerly. 

PROPOSITION   IX. 

iff  explain  why  there  are  no  fait  River s^  tbo*  there  are 
fo  many  fait  Springs. 

THE  Reafon  is,  becaufe  Mankind  have  no 
occalion  for  lalt  Water,  and  therefore  do  not  col- 
led it  into  Chanels,  fince  they  can  have  Salt  at  an 
eafier  rate.  But  if  Chanels  were  made  as  for  other 
Rivers,  we  fhould  have  fait  Rivulets,  fiich  as  are  in 
Lunenburgy  and  Hally  imder  Ground.  And  no  doubt 
but  there  are  feveral  liich  fiibterraneous  fait  Rivers 
in  other  Parts  of  the  World. 

PROPOSITION    X. 

The  Chanels  ofRi*vers  the  nearer  they  are  to  their  Foun-- 
tains y  are  generally  fo  much  the  higher  •y  andmofiof 
them  are  depreffei  gradually  towardy  their  Mouths. 

T  H  O'  it  may  fometimes  happeft,  that  the 
Parts  of  the  Chanel  which  are  more  remote  from 
the  Fountain,  are  higher  than  the  Places  that  arc 

nearer 
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nearer  it  •,  for  they  afe  not  always  even  throughout? 
but  have  here  and  there  Hills  and  Vallies,  as  we 
may  call  them,  interfperfedi  Notwithftanding  no 
part  of  the  Chanel  is  higher  than  the  Fountain- 
head, 

THE  Propofition  is  plain  from  the  Nature  of 
Water,  which  never  flows  but  from  a  higher  to  a 
lower  Place,  and  therefore  every  Part  of  the  Chanel 
(efpecially  the  Mouth  of  the  River)  muft  of  Ne- 
ceffity  be  lower  than  the  Fountain ;  elfe  the  Water 
would  flow  back  again  to  it*s  Source.  But  it  is  true 
alfo,  that  the  parts  of  the  Chanel  are  elevated  either 
way,  becaufe  in  many  Places  there  are  Whirlpools 
which  draw  the  Water  downwards ;  befides  Shoals, 
Ridges,  and  Sand-banks,  which  increafe  the  Alti- 
tude of  the  Chanel,  and  make  it  higher  in  fome 
parts  than  in  others  nearer  the  Fountain  -,  yet  the 
River  flows  forward  from  the  Fountain  towards  it*s 
Mouths,  and  fills  the  hollow  Places  with  a  greater 
Quantity  of  Water,  fo  that  their  Superficies  are  fliill 
higher  than  the  Shoals,  Sands,  i^c.  which  would 
otherwife  obftruft  it*s  Paflage.  And  there  are 
fcarce  any  Rivers  but  what  have  fuch  Inequalities 
in  their  Chanels,  efpecially  the  Nile  and  the  JVolga^ 
which  in  fome  Places  are  almofl:  choaked  up  with 
Sand. 

W  H  E  N  the  Water  of  a  River  falls  from  a  high 
to  a  low  Place,  if  the  Fall  be  fl:eep,  and  if  it  gufhes 
down  fwiftly  and  with  great  Force,  it  is  called  the 
CataraSl  of  the  River.  And  there  are  feveral  fuch 
CataraUs  in  great  Rivers ;  efpecially  in  the  Nile  ; 
two  of  which  are  extraordinary,  where  the  Water 
guflies  between  the  Mountains  with  fuch  Rapidity 
and  Noife,  that  the  Inhabitants,  within  the  found 
of  them,  are  faid  to  be  all  deaf. 

THE  [ff^olcoff]  a  fmall  River  in  Mufiovy^  hath 
alfo  two  CataraUs  near  Ladoga, 
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THE  Laire  alfo  in  Congo  hath  a  Qatar a^  about 
fix  German  Miles  from  the  Sea,  where  it  wholly  falls 
from  a  Mountain.  The  Rhine  hath  two  dangerous 
ones  at  Schaffhuyfen  and  Lauffenburg^  where  the 
whole  River  falls' with  a  dreadful  Noife,  from  the 
tops  of  Rocks. 

BUT  they  that  are  fkilled  in  Hydraulics  obferve, 
that  if  the  Chanel  of  any  River  be  deprefled  one 
Pace  in  500,  it  is  fcarcely  navigable,  by  reafon  of 
it's  Rapidity  ;  and  fince  all  great  Rivers  are  navi- 
gable, it  fhews  that  their  Chanels  in  no  Place  are 
deprefled  fo  much  as  one  Pace  in  500;  except 
where  there  are  Cataradts  and  Whirlpools. 

THE  Depreflion  of  one  part  of  a  River  below 
another,  is  called  it's  Level ;  and  the  difference  be- 
tween the  Altitude  of  the  Fountain-head  of  a  River 
and  it's  Mouth,  is  called  the  Depth  of  the  Level  of  a 
River. 

PROPOSITION    XI. 

21?  explain  why  Rivers  are  broader  in  one  Part  than 
another. 

THE  Caufesare  \  i.  If  the  Bank,  or  Shore,  be 
lower  than  ordinary.  2.  If  the  Ground  be  foft  and 
mouldering,  and  give  way  to  the  violent  beating 
of  the  Waves,  or  to  the  Rapidity  of  the  Water. 
3.  If  tlie  Chanel  be  fhallow  or  full  of  Shelves  and 
Sands.  4.  If  the  Water  flow  from  a  Cataradt,  it 
fpreads  and  makes  the  River  broader. 

PROPOSITION    XII. 

To  explain  why  the  Chanels  of  Rivers  are  more  deprejfed 
infome  Places  than  in  others. 

RIVERS 


CitAP*  1 6.    vfUniverfal  Geography.         323 

RIVERS  become  Ihallow  by  thefe  Accidents  i 
1.  If  Sands  are  gathered.  2.  If  the  River  ran 
broad*     3*  If  it  run  flow. 

O  N  the  contrary  they  become  deep.  If  the  cur-^ 
rent  runs  ftrong,  efpecially  from  a  Cataracfl ;  or  if 
the  Chnael  be  narrow,  or  if  the  Bottom  be  foft  and 
mouldering. 

PROPOSITION  XIIL 

To  explain  why  fome  Rivers  run  with  a  fwift  Current y 
and  others  flow :  and  why  the  fame  River  (for  ex-* 
ample  the  Rhine)  acquires  different  Degrees  of  Ra* 
fidity  in  fever al  Places. 

THE  Caufcs  are-,  i.  The  Altitude  of  the 
-Fountain.  2,  The  Declivity  of  the  Chanel,  or 
^he  Depreflion  of  the  Mouth  of  the  River  ;  for 
if  the  Chanel  be  deprefled  one  Pace  in  five  hun* 
dred,  the  Current  is  fo  rapid  that  Navigation  be- 
comes dangerous  (as  was  obferved  before)  -,  there- 
fore Rivers  flow  with  the  greatefl:  Rapidity  where 
there  are  Catarads  •,  and  thofe  Torrents  are  molt 
impetuous  which  fall  from  the  higheft  and  flieepeft 
Mountains.  3.  The  narrownefs  of  the  Chanel, 
and  the  abundance  of  Water ;  as  where  a  River 
runs  between  two  Mountains^  or  Forelands. 

RIVERS  famous  for  their  fwift  Courfe  are  ^ 
the  Tigris^  the  Indus^  the  Danube^  the  Trtifch  in 
Siberia^  the  Malmiftra  in  Cilicia  •,  which  lafl:  makes 
fuch  a  dreadfiil  Noife,  that  it  may  be  heard  a 
great  way  off, 

PROPOSITION    XIV. 

Iff^hen  the  Mouths  of  Rivers  are  broad  andfhallow^ 

and  difcbarge  but  a  fmall  quantity  of  Water ^  and 

thatflowlyy  they  are  eaftly  flopped  or  cboaked  up.) 

y  a  FOR 
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FOR  thefe  Caufes  make  it  flow  with  lefs  Forces 

fo  that  it  cannot  difgorge  the    Sand   and   Earth 

into  the  Sea,  but  lets  them  fettle  in  it's  Mouth, 

whereby  it  is  loon  ftopped. 

PROPOSITION    XV. 

Few  Rivers  run  in  a  dire5i  Courfefrom  their  Foun- 
tains to  their  Mouths^  hut  turn  various  waySy  and 
t  make  innumerable  IVindings  and  Curvatures. 

THE  Caufe  is  partly  owing  to  the  Induftry 
of  Man,  and  the  Motion  of  the  Water ;  and  part- 
ly to  the  Rocks  that  impede  and  divert  the  direct 
Courfe. 

THE  winding  Rivers  are ;  i.  The  [River  of 
the  Amazons']  in  South  America^  which  makes  in- 
numerable Curvatures,  fo  that  it's  Chanel  is  ac- 
counted above  fifteen  hundred  German  Miles  long, 
tho'  it  be  only  feven  hundred  Miles  from  the  Foun* 
tain  to  the  Mouth  in  a  diredt  Line. 

2.  THE  River  Madre  in  Natolia  is  faid  to 
have  fix  hundred  Curvatures. 

3.  THE  River  Tar  a  in  Siberia  is  interrupted 
by  fo  many  windings  and  turnings,  that  the  Ruf- 

,ftans  and  Siberians^  when  they  fail  on  it,  often  car- 
ry their  Boats  and  their  Burdens,  by  Land,  fi*om 
one  Reach  to  another,  to  fave  Time  and  La- 
.bour. 

PROPOSITION    XVL 

To  determine  whether  the  Lakes  that  fome  Rivers 
feem  to  pafs  through,  be  made  by  the  Rivers  them^ 
felveSj  or  are  fed  by  their  own  proper  Springs^ 
and  increafe  the  Rivers :  or  whether  the  Rivers 
that  flow  from  them,  be  the  fame  that  flow  into 
thm.  / 

%  THERE 
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THERE  are  but  fome  few  Rivers  that  pal's 
thro*  fuch  Lakes ;  the  Nubia  in  Africa  hath  hve, 
the  Niger  four,  and  the  Rhone  has  the  Lake  of 
Geneva^  fc?^. 

WE  faid  of  thefe  Lakes  in  the  foregoiiig 
Chapter,  that  the  River  which  runs  in,  mult 
be  compared  with  that  which  luiis  out  j  and  if 
this  be  larger  than  the  other,  there  are  certainly 
Springs  in  the  Bottom  which  feed  that  Lake,  and 
the  River :  but  if  it  be  lefs,  or  of  the  fame  big- 
nefs,  then  is  the  Lake  made  and  fed  by  the  Iliver 
which  runs  into  it ;  and  the  Caufe  of  this  Lake  is 
the  Breadth,  Depreflion,  and  Concavity  of  the 
Chanel;  and  a  Lake  may  be  thus  made  in  any 
River,  as  we  faid  before. 

AND  if  the  River  which  runs  out,  be  in  a 
dired  Line  with  that  which  runs  in,  it  is  to  be 
accounted  the  fame,  or  a  Part  of  the  fame  River, 
tho*  perhaps  it  may  be  greater  or  even  lefs,  yet  I 
think  it  is  not  to  be  doubted  but  that  it  is  ftill 
a  Part  of  the  fame. 

YET  the  Rhone  enters  the  Lake  of  Geneva^ 
and  flows  thro'  ir,  but  doth  not  make  or  feed 
it ;  as  appears  from  the  different  Colour  of  the 
Water  of  the  Lake,  and  of  the  River,  (and  other 
things)  neither  doth  the  Rhone  make  any  Lakes, 
but  is  wholly  fed  by  Springs  and  Rivulets.  Tho* 
I  do  not  fay  this  is  certainly  true. 

PROPOSITION    XVII. 

^e  further  Rivers  h'ceoe  run  from  their  Fountains^ 
the  more  they  increafe  in  Breadth  ;  and  arc  broadeft 
at  their  Mouths. 

THE  Reafon  is ;  i.  Becaufe  that  other  Rivers 
mix  with  them,  and  continually  increafe  them.  2. 
Becaufe  the  Declivity  of  the  Chanel  is  not  fo 

Y  3  great 
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great  near  the  Mouth.  3.  Becaufe  that  Sea-Breezes 
trequently  blow  the  Water  up  into  the  River  near  the 
Mouth,  but  do  not  afFed  it  in  Places  near  the  Foun- 
tain. 4.  The  Sea- Water  alfo  enters  the  Mouth  of 
the  River  when  fuch  Breezes  blow,  and  makes  it 
wider  by  it*s  violent  Agitation, 

THE  fewer  Mouths  any  River  hath,  the 
broader  they  are. 

RIVERS  remarkable  for  their  broad  Mouths 
are ;  the  great  River  of  the  Amazons  in  South 
jimerica^  the  River  of  4?/  Laurence  in  Canada^  the 
Zaire  jn  Africa^  and  the  Rio  de  la  Plata  in  Brafil^ 
This  laft  is  faid  by  fome  to  be  forty  Leagues  broad 
0t  the  Mouth,  tho*  others  fay  but  twenty  -,  perhap 
the  former  take  in  the  other  Mouths  of  this  River, 
They  that  have  been  in  Congo  relate  that  the  Mouth 
of  the  Zaire  is  twenty  eight  German  Miles  broa^» 
Such  Rivers  as  thefe  pour  fuch  vaft  quantities  of 
Water  into  the  Ocean,  that  they  take  away  the 
Saltnefs  of  the  Sea  near  the  Shore,  and  difturb 
it's  Motion,  for  twelve  or  fixteen  German  Mile$ 
round  tliem. 

PROPOSITION    XVIIL 

Rivers  often  carr^j  along  with  them  Particles  of  various 
Metals  and  Minerals  \  as  alfo  of  Sand^  and  of  fat 
and  oily  Bodies, . 

THE  following  Rivers  are  auriferous,  that  is, 
have  Grains  of  Gold  mixed  with  their  Sands, 
viz.  I .  Some  in  Japan.  2. '  Some  in  the  adjacent 
Iflands  to  Japan,  3,  A  Brook  called  Arroi\  which 
fprings  from  the  Foot  of  the  Mountains  of  the 
Moon  in  Monomotapa  (where  there  are  Gold  Mines), 
^nd  falls  into  the  River  Magnice,  4.  Some  in  Guinea, 
where  the  Negroes  gather  tlie  Grains,  and  fepa- 
rm  them  from  the  Sand  to  exchange  with  the 
Z  £uro^eam^ 
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Europeans^  who  fail  thither  for  that  Purpole.  If  the 
Particles  are  very  fmall  they  call  it  Gold-Duft, 
which  is  the  beft,  and  needs  but  little  cleanfi.ig.  5. 
In  all  the  Brooks  about  the  City  of  Mexico^  there  are 
found  Grains  of  Gold,  efpecially  after  Showers  of 
Rain  -,  but  there  are  feldom  any  found  but  in  the 
rainy  Seafons.  6.  In  Peru.  7.  In  Sumatra.  8.  In 
Cuba.  9.  In  Hifpaniola^  and  other  adjacent  Iflands. 
10.  In  Guiana^  z  Province  of  South  America,  11. 
In  the  Rivulets  of  the  CaribbeeSy  there  are  found 
great  Lumps  of  Gold  after  Showers  of  Rain.  The 
Inhabitants  caft  Nets  into  the  Rivers  when  thefe 
are  out,  and  catch  the  Sand,  from  which  they 
can  eafily  feparate  the  Gold.  12.  There  are  fe^ 
veral  Rivers  and  Fountains  in  the  Countries  near 
the  Alps/m  Germati'jy  particularly,  in  the  County 
of  Tyrol^  from  whofe  Waters  they  extraft  Gold 
and  Silver,  tho*  there  be  no  Grains  of  either  Metal 
to  be  perceived  in  the  Water,  they  lies  in  fuch  fmaH 
Particles  or  Atoms.  The  Rhine  alfo,  and  the 
Elbe  has  golden  Clay  in  feveral  Places.  •  The 
TaguSy  or  'TagOy  a  moft  celebrated  River  in  Spain 
was  formerly  famous  for  carrying  Gold-Sands  at 
the  Bottom :  but  there  are  none  now ;  nor  do  I 
hear  of  much  Riches  got  that  way  out  of  any  River 
in  Europe^  tho'  fome  boaft  of  a  fmall  Rivulet  in 
Heffe^  which  has  Gold  mixed  with  it's  Sand  •,  but 
I  have  not  read  it  in  any  Audior  of  Credit. 

N  O  Rivers,  which  in  like  manner  produce  Sil- 
ver, are  taken  Notice  of  by  Authors ;  yet  it  is 
not  to  be  doubted  but  there  are  as  many  if  not 
more  of  this  Sort  alfo ;  only  becaufe  Silver  is  not 
fo  eafily  difcerned  from  the  Sand,  and  no  great 
Profit  is  expeded  to  requite  the  Pains  of  extra- 
ifting  it,  no  Body  has  thought  it  worth  their  while 
to  take  Notice  of  it.  And  for  this  Reafon  there 
hath  been  no  mention  made  of  thofe  Rivers  that 
carry  Grains  of  Iron,   Copper,  Tin,  i^c.  except 

y  4  of 
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of  fome  few;  tho'  without  doubt  there  are  great 
Numbers  of  them  in  the  World,  at  whofe  fur- 
prizing  effeds  Men  are  amazed  ;  and  fuperficial 
i^hilolbphers  have  here  recourfe  to  occult  C^alities. 
If  we  obferve  the  River  in  High  Germany  which 
turns  Iron  into  Copper  (as  is  commonly  thought),  we 
admire  that  a  Horfe-fhoe  of  Ironlhould,  by  hang- 
ing in  it  for  fome  Time,  be  turned  into  one  of 
perfect  Copper.  But,  in  truth,  the  Iron  is  not 
changed  into  Copper  (as  is  vulgarly  fuppofed),  but 
the  Grains  and  Particles  of  Copper  and  Vitriol 
that  are  in  this  River,  moving  with  the  Water, 
corrode  the  Iron,  whofe  Particles  being  removed, 
thofe  of  Copper  fucceed  in  their  Places. 

NEITHER  is  there  much  Notice  taken  of 
fuch  Rivulets  ^s  are  impregnated  with  various  kinds 
of  Earth,  Salt,  and  other  Foffils,  but  we  Ihall  treat 
largely  of  mineral  and  metallic  Springs,  in  the  fol^ 
lowing  Chapter. 

FROM  this  Mixture  of  different  Particles  pro- 
ceeds a  ftrange  Diverfity  of  Waters,  in  Rivers 
and  Wells.  Some  Water  if  you  boil  Meat  in  it, 
makes  it  black,  which  is  a  Sign  that  it  is  impreg- 
nated with  Iron  *,  nor  will  Peafe  boil  foft  fo  foon 
in  this,  as  in  other  Water  that  is  fomething  fat 
and  oily.  Neither  can  the  fame  Beer  be  made  of 
different  Waters.  That  Water  which  hat^  Par- 
ticles of  Iron  in  it  we  call  hard  Water  j  but  if  it 
be  mixed  with  fat  and  oily  Particles,  we  call  it  foft 
Water,  The  Elbe  is  a  foft  Water  River,  as  we 
may  call  it,  which  fas  Experience  fhews)  is  owing 
to  the  clayey  and  fruitful  Ground  it  wafhes.  And 
every  other  variety  of  Water  arifes  from  the  dif- 
ferent forts  of  Earth,  thro*  which  the  Spring  or 
River  is  carried,  wl^ether  it  be  clayey,  rocky,  or 
metallic,  i^c^ 
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PROPOSITION  XIX. 

ftbe  Tf^aters  of  moft  Rivers  differ  in  Colour ^  Gravity^ 
and  other  ^alities. 

FOR  fome  Waters  are  black  and  fome  dufky, 
ibme  incline  to  a  red  Colour,  and  others  to  a 
white. 

.  AND  this  difference  is  beft  obferved  when  two 
Rivers  meet,  where  we  can  difcern  the  Water  of 
each  diftinftly,  after  they  have  run  fome  Paces 
in  the  fame  Chanel ;  alfo  by  this  we  may  perceive 
their  different  Gravity,  by  Reafon  that  one  tends 
more  to  the  Bottom  of  the  Chanel  than  the  other. 

THE  Water  of  the  River  Ganges  is  accounted 
very  light  and  wholefome,  and  die  Emperor  of 
-Guzaraty  or  the  Great  Moguls  in  whatever  place 
he  is,  takes  care  that  this  Water  be  carried  along 
with  him  in  Bottles,  of  which  he  alone  drinketh* 
Others  will  have  the  Nile  to  produce  the  fofteft 
and  moft  wholfome  Water.  Heavy  Water  is  for 
the  moft  Part  impregnated  with  Iron  or  Mercury. 

T  O  underftand  the  Nature  of  great  Rivers  we 
muft  look  into  the  Rivulets  that  compofe  them  1 
(for  the  Rhine  receives  many  mineral  Rivers,  and 
the  Danube  take$  in  luch  as  carry  Gold,  Iron, 
Vitriol,  tSc.)  from  whence  their  different  Quali-^ 
ties  arife,  tho*  moft  Fountains  have  fomething  of 
thefe  in  them. 

PROPOSITION   XX. 

Some  RiverSj  at  a  fet  Time  of  the  Tear^  rife  beyond 
their  Banks ^  and  overflow  the  adjacent  Countries. 

THE  firft  and  moft  celebrated  ampng  thefe  is 
the  Nile^  which  fwells  to  fuch  a  degree  that  it  covers 

aU 
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all  the  Land  of  £gj/>/,  except  the  Hills.  The 
Deluge  begins  about  the  feventeenth  of  June j  and 
increafes  forty  Days,  and  decreafes  as  many,  fo 
that  at  this  Time,  all  the  Cities,  which  are  moft 
of  them  built  upon  Hills,  appear  like  fo  many 
Iflands.  Antiquity  hath  given  a  large  Account 
of  this  Inundation,  becaufe  in  that  Part  of  the 
Earth  which  was  then  known  (before  the  eaftern 
and  weftern  Parts  were  difcovered)  no  River  was 
found  to  be  the  fame,  except  the  Niger ^  which 
therefore  was  fuppofed  to  communicate  with  the 
Nile  under  Ground.  Seneca  has  defcribed  the  In- 
undation of  the  Nile  the  beft  of  all  the  Antients, 
and  therefore  I  cannot  but  give  it  in  his  Words. 
*  T  H  E  Nile  (fays  be)  is  increafed  in  the  middle 

*  of  Summer,  from  before  the  rifing  of  the  little 

*  Dog-Star,  to  beyond  the  Autumnal  Equinox. 

*  Nature  hath  placed  this  moft  noble  River  in  the 

*  Sight  of  all  Mankind,  and  ordered  it  fo,  that 

*  it  fhould  overflow  Egypt  at  a  Time  when  the  Earth, 

*  being  drieft  with  the  Summer  Heat,  might  fuck 

*  in  more  of  it's  Water^  and  Efficiently  quench 

*  it's  annual  Thirft.     For  in  that  part  of  Egypi 
'  which  lies  towards  Ethiopia  there  are  few  or  no 

*  Showers,  and  thofe  that  fall  do  not  refrefh  the 

*  Earth,  which  is  unaccuftomed  to  Rain- Water. 

*  Egypt  builds   her  whole  hope  upon  this,  and 
'  is  fertile,  or  barren,  according  as  the  River  af- 

*  fords  it  more  or  lefs  Water.     The  Hufband- 

*  man  never  minds  the  Heavens,  and  the  Poet 

*  Ovid  does  not  jeft  when  he  fays. 

The  Herbs  lefeecb  not  Jove  to  pour 
Himfelf  upon  them  in  a  Shower. 

*  If  we  knew  where  it  begins  to  increafe,  we  might 

*  perhaps  find  out  the  Caufe  of  it's  Increafe.    But 

*  after  it  hath  wandered  over  vaft  Defarts,  and 

*  made 
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made  it's  way  thro'  Fens  and  Marfhes,  and  un- 
known Countries,  it  coUedts  it's  diforderly  Wa- 
ters about  Philas.  The  Ifland  of  Pbilas  being  on 
every  fide  rocky  and  rugged,  is  walhed  by  two 
Rivers  which  there  come  together  and  furround 
the  whole  Ifland.  Thefelofing  their  former  Names, 
mix  together  and  are  called  the  Nile,  which  being 
increafed  in  breadth,  glides  gently  from  thence 
thro*  Ethiopia,  and  the  fandy  Defarts  that  aftbrd 
a  Paflage  to  the  Commerce  of  the  Indian  Sea. 
The  Cararafts  afterward  receive  it,  which  fill  the 
Eye  with  fomething  great  and  amazing  5  there  the' 
Nile  ruihes  againft  the  broken  Mountains  in  it's 
way,  and  is  forced  in  to  the  narrow  Paflages 
and  Hollows  that  are  made  in  the  hard  Rocks, 
dafhing  againft  the  Stones  that  obftrudt  it's  Cur- 
rent, and  overflowing  fometimes  all  the  Obftacles 
that  interrupt  it.  Here  it's  Courfe  is  obftrufted, 
which  mates  it  rife  in  waves  and  furges :  and 
there  it  is  confined  between  two  Rocks,  and  filets 
and  foams  to  be  enlarged ;  fo  that  it's  Waters, 
which  before  glided  gently,  along,  being  now  put 
into  a  violent  Agitatioit,  rufti  from  one  Rock 
to  another,  and  make  it  appear  more  like  a 
Torrent  than  a  River.  Now  it  looks  thick,  mud- 
dy and  troubled,  and  half  covered  with  Froth, 
which  is  not  it's  natural  Colour,  but  owing  to  the 
Injury  of  the  Places  it  flowed  thro*.  At  length 
having  fi*eed  itfelf  from  all  Obftacles,  it  fells  on 
a  fudden  from  a  prodigious  Height,  and  with 
a  Noife  dreadful  to  the  Country  thereabouts ; 
which  a  Colony  that  were  placed  there,  by  the 
PerftanSj  could  not  endure ;  their  Ears  being 
fo  fl:unned  with  the  continual  Noife,  that  they 
were  forced  to  tranfport  themfelves  to  more 
quiet  Habitations.  The  incredible  Boldncfs  of 
ths.  Inhabitants  is  reported  among  the  Miracles 
pf  thi3  River,     They  get  into  their  Boats  by 

I  pairs 
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*  pairs,  the  one  guides  it,  and  the  other  throws 

*  out  the  Water,    and  after   they  have  tumbled 

*  fome  Time  among  the  raging  Waves  of  the 

*  Nile^  they  get  into  the  narroweft  Chanels,  and 

*  avoid  as  much  as  poffible  the  dangerous  Creeks 

*  in  the  Rocks ;  then  guiding  the  Boat  with  their 

*  Hands,    they  are  carried  headlong  down  the 

*  middle  of  the   Current,    by  the   force  of  the 

*  whole  River,    and  when  the  Speftators  are  in 

*  great  Fear,  and  begin  to  lament,  believing  they 

*  are  overfet  and  drowned  by  the  great  Weight  of 

*  the  Water,  yet  they  are  in  an  inftant  feen  failing 

*  a  great  way  fro^j  the  Place  where  they  fell  down, 

*  being  carried  as  fwift  as  a  Stone  out  of  an  Engine. 

*  Nor  does  the  Boat  in  it's  Fall  overfet,   but  is 

*  carried  fafe  into  the  fmooth  Water,    The  firft 

*  riling  of  the  Nile  is  perceived  about  the  fore- 
^  mentioned  Ifle  oiPhilaSy  a  little  way  from  whence 

*  it  is  divided  by  a  Rock  (called,  by  the  Greeks^ 

*  Abaton)  which  none  ever  afcend  but  their  Ru- 

*  lers :  there  the  riling  of  the  River  is  obferved 

*  and  marked  upon  the  Sides  of  the  Rock,     A 

*  great  way  below  this   there  are  two  eminent 

*  Rocks,  called,  by  the  Inhabitants,  the  Veins  of 
f  the  Niky  from  which  a  great  Force  of  Water 

*  floweth ;  yet  not  fo  much  as  to  do  any  harm  to 
^  P'g'jP^*    The  Priefts  throw  Offerings  in  at  thefe 

*  Mouths,    and  the  Governours  Gifts  of  Gold, 

*  while  the  holy  Rites  are  performing.     From  this 

*  Place  the  Nile  feemsas  if  it  had  got  new  Strength, 

*  and  is  rolled  along  a  narrow  and  deep  Chanel, 

*  being   hemmed  in  by  the  Mountains  on  each 
^  Side,  and  hindered  from  enlarging  it's  Breadth. 

*  When  it  comes  to  Memphis^  it  is  again  at  Li- 

*  berty,  and  wanders  over  the  Country,  dividing 

*  itfelf  into  Rivulets,  and  diffufing  it's  Streams 

*  over  all  £gy/>/,  thro'  innumerable  Canals,  made 

*  by  Art  as  commodious  as  poIfiWe,     At  firft  it 

'  is 
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*  is  divided,  but  the  Waters  being  continued,  it 

*  ftagnates  and  appears  like  a  large  troubled  Sea* 

*  The  Breadth  of  the  Country  thro*  which  it  is 

*  extended,  breaks  the  Violence  of  it*s  Current, 

*  being  no  lefs  than  the  whole  Land  of  Egypt. 

*  As  much  as  the  Nile  increafes,  fo  much  do  their 

*  Hopes  for  that  Year  -,  and  the  Hufbandman  b 

*  not  deceived  who  computes  his  product  by  the 

*  Meafure  of  the  River.     It  brings  troubled  Wa- 

*  ter  and  mud  upon  the  fandy  and  dry  Soil,  and 

*  leaves  >  it*s  Dregs  and  Filth  upon  the  Ground 

*  that  is  moft  chapped  with  Drought,  and  what- 

*  ever  clammy  Fatnefs  it  brings  along  with  it, 

*  is  fprinkled  upon  the  drieft  Places ;  fo   that  it 

*  manures  the  Ground  two  ways,  by  watering  it, 

*  and  covering  it  with  Mud  ;  but  the  Places  it  doth 

*  not  reach  are  bare  and  unfruifiil.     If  it  increafe 

*  above  liich  a  height  it  does  not  fo  well.     The 

*  Nature  of  this  River  is  alfo  wonderful ;  foir  when 

*  other  fmall  Rivers  wafte  and  wafh  out  the  Fat- 

*  nefs  of  the  Earth,  the  Mfc,  by  how  much  it  ex- 

*  eels  others  in  Greatnefs  is  fo  far  from  wafting 

*  and  eating  out  any  Thing,  that  is  rather  adds 

*  new  Vigour  to  the  pining  Ground,  and  at  leafl 

*  puts  it  into  a    better  Temper,    by  faturating 

*  the  fandy  Places  with  Slime  and  Mud  ;  fo  that 

*  Egypt  does  not  only  owe  the  Fertility  of  it^s 

*  Soil  to  the  JNile^  but  even  alfo  the  Soil   itfelf. 

*  When  it  overflows  the  Fields,  it  makes  a  plea- 

*  fant  appearance,  for  the  Plains  and  Vallies  lie 

*  hid  under  the  Water,  and  the  Towns,  appearing 

*  like  Iflands,  are  only  to  be  feen ;  and  they  have 

*  no  Commerce  one  \^th  another  in  the  inland 

*  Places  but  by  Boats ;  the  lefs  alfo  the  People 
^  fee  of  their  Lands,  the  more  they  rejoice.    When 

*  the  Nile  is  confined  within  it's  Banks,  it  is  poured 

*  into  the  Sea  thro'   feven  Mouths,  and  every  one 
J  of  them  hath  the  appearance  of  a  Sea,  befidei 

*  fcverai 
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feveral  other  fmall  Branches  and  Canal*  that  arc 
cut  from  one  Shore  to  another.  Moreover  it 
breeds  living  Creatures,  equal  in  Bulk  and 
Noxioufhefs  to  any  at  Sea,  from  whence  one  may 
judge  of  it's  greatnels,  by  it's  affording  Room 
to  play  in,  and  Suftenance  fufficient  for  fuch 
vaft  Animals.  Babillus^  the  beft  of  Men,  and 
(killed  in  all  kinds  of  Learning,  relates,  that 
when  he  went  Governour  into  Egypt  he  faw 
at  the  Heracleotic  Mouth  of  the  NUe  (which  is 
the  greateft)  a  Company  of  Dolphins  com^g 
from  the  Sea,  that  were  met  by  a  Troop  of 
Crocodiles  from  the  River,  as  it  were  to  give 
one  another  Battle.  The  Dolphins,  tho*  they 
are  harmlefs  Animals,  and  do  not  bite,  yet 
they  were  too  powerfiil  for  the  Crocodiles, 
whofe  Backs  are  hard  and  impenetrable  even 
to  the  Teeth  of  larger  Animals  than  themfelves, 
but  their  Bellies  and  lower  Parts  are  foft  and 
tender  •,  into  thefe  the  Dolphins,  fwimming  un- 
der Water,  thruft  their  long  Spikes,  or  prickly 
Fins,  which  they  carry  upon  their  Backs,  and 
wounded  them  fo  that  they  let  out  their  Bowels, 
by  which  feveral  of  them  being  killed,  the  reft 
turned  their  Tails  and  fled.  They  are  Crea- 
tures that  fly  from  the  bold,  and  purfue  the  timo* 
rous  5  nor  do  the  Inhabitants  of  'Tentyra  over- 
come them  fo  much  by  their  natural  qr  fupe- 
rior  Valour,  as  by  their  Rafhnefs  and  Contempt 
of  them ;  for  they  follow  them  of  their  own 
Accord,  and  drive  them  into  the  Snares  of  Neta 
that  are  fpread  for  them ;-  tho'  a  great  many  erf* 
them,  that  have  not  Courage  enough  to  purfue 
like  the  rqft,  are  deftrdyed.  TheophraJiusYthxts^ 
that  the  Nile  once  brought  down  Sea- Water ; 
and  it  is  certain  that  when  Cleopatra  reigned  it 
did  not  rife  for  two  Years,  viz,  in  the  eleventk 
and  twelfth  Years  of  her  Reign  >  which  they  fay 

•  portended 
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*  portended  bad  Fortune  to  two  great  Perfons, 

*  viz.    to  jintony  and  Ckopatra^  who  foon  after 

*  loft  their  Empires.     Callimachus  relates,  that  the 

*  Mle  in  former  Ages  did  not  overflow  for  nine 

*  Years. 

^  N  O  W  I  come  to  enquire  into  the  Caufe  of 
<  the  NUe^s  overflowing  in  Summer,  and  I  Ihall 
«  firft  begin  with  the  Opinions  of  the  Antients. 

*  Anaxagoras  was  of  Opinion,  that  the  melted 
'  Snow  is  poured  down,  from  the  Mountains  of 
'  Ethiopia  into  the  Nile^  and  makes  it  overflow  v 

*  and  all  the  Antients  believed  tWs  to  be  the 

*  Caufe ;  yE/cbyluSj  SopbocleSy  and  Euripides^  have 

*  taught  the  fame.  But  this  is  evidently  falfe 
'  for   feveral    Reafons:    Firft,    Ethiopia   is   the 

*  hotteft  Country    upon  Earth,    as  appears  from 

*  the  tawny  or  Sun-burnt  Colour  of  the  Inhabi- 

*  tants,  and  the  troglodytes  who  build  their  Houfes 

*  under  Ground :    the  Rocks  alfo  are  as  hot  as 

*  Fire,  not  only  at  Noon  but  even  at  the  clofc 

*  of  the  Day  ;  the  Duft  under  foot  is  fo  hot  that 

*  Men  cannot  walk  upon  it  5  Silver  is  unfoldered ; 

*  the  Joints  of  Images  are  disjoined,  and  what- 

*  ever  is  laid  on  them  for  Ornament  diflblves  or 

*  is  peeled  off;  the  South  Wind,    which  blpws 

*  from  thefe    Places,  is  immoderately  hot,    and 

*  thofe  Creatures,  as  Serpents,  fc?r.  that  elfewhere 
'  ufe  to  hide  themfelves  in  the  Winter,  never 
«  withdraw  there,  but  are  found  in  the  open  Field 

*  all  the  Year.      There  is  no  Snow  nor  heavy 

*  Rain  falls  at  Alexandria^  which  is  ^  great  way 

*  removed  from  thefe  immoderate  Heats.     How 

*  therefore  fhould  a  Country  fubjedt  to  fo  much 

*  Heat,  be  covered  with  Snow  all  the  Winter  ? 
'  Some  Mountains  indeed  may  have  Snow  on  them 

*  there,  but  not  more  than  the  Ridges  of  Thracia 

*  or  Caucafus ;  and  the  Rivers  that  flow  from  thefe 

*  laft,  fwell    in  the  Spring,  and  the  beginning  of 

*  Summer, 
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^  Summer,  and  are  lefs  again  in  Winter  ;  becaufe 

*  that  in  the  Spring  the  Snow  is  wafhed  down 

*  by  the  Rain,  and  if  any  is  left  it  is  melted  by 

*  the  firft  Heat  of  the  Sun.     Neither  the  Rhiney 

*  Rhone y  Ifter^  nor  Cayjler^  are  fubjed  to  this  ;  they 

*  only  are  out  a  little  in  Summer,  tho*   the  Snows 

*  are  very  deep  on  the  northern  Mountains.     The 

*  Phafis  and  the  Boryjibenes  would  alfo  rife  at  that 

*  time,  if  the  Snow  could  produce  great  Rivers 

*  j^ainft  Summer.      Moreover,  if  this  were  the 

*  Caufe  of  the  Increafe  of  the  Nile,  it  would  flow 

*  moft  at  the  beginning  of  Summer ;    for  then 

*  the  Snow,  being  large  and  entire,  is  melted  in 

*  greater  (^antities.  But  the  Nile  is  in  it*s  Gran* 

*  dure  fourMonths,  and  is  then  always  the  fame. 

*  If  we  may  believe  Tbales,  the  anniverfary  North 

*  Winds  refift  the  Defcent  of  the  Niky  and  hinder 

*  it*s  Courfe,  by  driving  the  Sea  in  at  the  Mouths 

*  of  it's  Chanels,  fo  that  being  repulfed  it  runs 

*  back  upon  itfelf  •,  and  is  not  increafed,  but  be* 
'  caufe  it  cannot  find  a  Paflage,  it  overflows  and 

*  breaks  out  in  every  Place  where  it  can  make 

*  it's  Way.        Eutbymenes,    of   Mar  fellies ,    fides 

*  with  him,    and   gives  this  Teftimony :  I  have 

*  failed,  fays  he,  in  the  Atlantic  Sea  ;  whence  the 

*  Nile  flows    larger  as  long  as    the  anniverfary 

*  North  Winds  blow,  becaufe  that  then  the  Sea, 

*  being  urged  by  the  Winds,  replenifli  it's  Stream  •, 

*  but    when   they  ceafe,    the  Sea    grows    calm, 

*  and  the  Nile  returns  with  lefs  Force.      Befides, 

*  the  Sea- Water  is  alfo  fweet,  and  the  Monfters 

*  in  it  refemble  thofe  of  the  Nile.     But  where- 

*  fore  then,  (fay  I)  if  thefe  Winds  make  the  Nile 

*  fwell,  doth  it  rife  before  they  begin  to  blow, 
^  and  continue  after   they  are    over?    alfo  why 

*  doth  it  not  grow  greater  when  they  blow  ftrong- 

*  er  ?    for  it  is  not  increafed  or  leflened,  when 

*  they  blow  more  or  lefs,  which  it  fliould  be,  if 

t  it 
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it  depended  upon  their  Force.     Moreover,  t^iefe 
Winds  blow  againft  the  Shores  of  Egypt ^  and 
the  M/?defcends  the  contrary  Way  againft  them, 
but  why  ihould  it  not  flow  from  whence  they 
blow,  if  it  hath  it*s  Origin  from  them  ?  Belides, 
it  would    flow  from  the  Sea  pure  and  green, 
not  troubled  and  muddy  as  it  doth  now.  Add 
to  this^    that  innumerable  Wimefles  contradict 
this  Teftimoriy,  and  tho*  Men  might  lie  lafely 
and  put  any  Fables  upon  us,    as  long  as  the 
Coafts  were  unknown ;    but  now   the  foreign 
Coafts  are  frequented  by  Merchant-Ships,    yet 
none  of  them  mention  the  green  Colour  of  the 
Nile^  or  that  the  Sea  hath  any  other  Tafte  than 
ufual  -,  which  is  alfo  difagreeable  to  Nature,  for 
the    Sun  evaporates   the   lighteft  and   frefheft^ 
Particles.     Befides,  why  doth  it  not  increafe  in 
Winter,  when  the  Sea  is-fometimes  raifed  with' 
greater  Winds  than  thete  annual  ones,  which' 
arc  commonly  moderate  ;  and  further,  if  it  pro-* 
ceedcd    from  die  Atlantk^  Sea  it  would  cover' 
Eg^pt  at  once,  and  not  by  Degrees  as  it  ddes/ 
Oenopides  of  Chios  fays,  that  in  Winter  the  Heat 
is  kept  under  Ground,  and  therefore  Dens  and 
Caverns  are  then  hot,    and  Fountain- Water  is 
warm  alfo,  that  the  Veins  of  the  Earth  are  dried  up 
by  the  internal  Heat ;  but  in  other  Countries  the 
Rivers  arc  replenifhed   with  Rain :    only   the 
Nile^  which  is  not  fupplied  with  Rain,  isleflened' 
in  Winter,  and  increafes  in  Summer,  when  the 
interior  Parts  of  the  Earth  are  cold,   and  the 
Fountains  are  frefh  and  cool.    But  if  this  were 
true,  all  the  Fountains  would  increafe,  and  run 
over  in  Summer.      Befides,    the  fubterraneous 
Heat  is  not  greater  in  Winter,  tho*  Water,  Caves, 
an4  Wells,  are  then  warm,  becaufe  they  do  not 
admit  the  external  cold  Air  \  fo  that  they  are  not 
abfolutely  hgt,  but  only  exclude  the  cold :  for 
VOU  I.  Z  !this 
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'  this  Rcafon  they  are  cold  in  Suipmer,  becauie^ 
'  the  hot  Air  is  kept  from  them,  Diogenes  Apollo^i 
'  niales  fays,  that  as  the  Sun  draws  Moifture  to  it,. 
'  fo  tlie  dry  and  pyched  Earth  draws,  it  from  the. 
'  Sea  and  other  Waters ;  for  it  is  impoffible  diat 
'  one  Part  of  the  Earth  fhould  be  dry^  wh^  anp-. 

*  ther  is  moift,  becaufe  it  is  all  over  perjforated  andL 
^  fiill  of  Intercourfes^  thro*  which  the  dry  Placesj 

*  draw  Moilture  from^  the  wet,  otherwife  thcy^ 
*.  would  long  fince  have  been  burnt  ijp.  For  this> 
'  Reafon,  the  Sui)  draws  die.  Waters  to  i;,  and  the* 

*  meridian  Places  that  haye  mol^  neqd  of  it ;  alfo, 
'  where  the  Earth  is  moft  drie^,  it  draws  molt 

*  Moifture  to  it.     As  in  Lamps,  tfie  Oil  runs  to- 

*  ;syards  the  Place  where  it  is  confum(;^d,  fo  tlie  Wa-. 

*  ter  runs  towards  that  Place  where  the  Earth  ia. 

*  parched  up  with  Heat,  From  whence  therefore 
*j  fliould  it  come  but  from  the  cold  northiern 
*;  Parts  ?    Does  not  the  Proponth  for  tliis  Reafon 

V  conftantly  flow  into  die  lower  Seas,  not  as  0- 
*'  thers  do  by  a  Flux  and  RlAux,  but  by  a  con- 

*  Itant  and  rapid  Courfe  tow^irds  the  Jime  Point? 

*  And    unlefs  by  theie  Intercourfes^    Places  that 

*  wanted  were  repleniflicd  from  thqfethat  abound- 

*  ec^,  th?  Earth  wouUl  be  loon  dried  to  Duftj  or 

*  laid  under  Water,  ]  would  willingly  alk  Din^ 
^-  gen^s^  why,  f\nce  the  Sea  and|^(l  Rivers  meei; 
^'  tpgedier,  they  are  not  larger  in  all  Countries 
^,  in  the  Summer?  The  Sun  Icorches  Egypt  morq 

*  than  other  Countries^  and  therefore  the  Nik  in* 

V  creafes  rnore :  and  in  other  Parts  of  tlie  Earth 
«  there,  is  alfo  fome  iiicreafe  of  the  Rivers,  But 
*.  I.  alfc  him,  why  then  is  there  any  Part  of  the 
*,  Earth  without  Moiikire^  fmce  the  hotter  it  is  ia 
*.  any  Place  the^  more  Moifture  it  draws  from  o- 
*.  ther  Countries  ?  And  lallly,  why  is  the  Nile  fq 
^  fweet,  if  it  receives  it's  Water  from  the  Sea  ?  For 
*•  no  ;Wai;er_.is  jTq  fw.eet  as  the  Water  of  the  NileJ 
;.  «u.  FROM 
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'  FROM  this  Paflkge  oi  Seneca  we  gathef 
the!^  Opimons  d£  the  Antients  (Specially  of  the 
Greek  Philofophfers)  about  the  Caufe  of  the  In- 
undation oftheiMte  But  nonfe  ©f  ttem  are  true, 
becaufe  in-thofc'tiihes  no  'B^dj  had  travelled  out 
€^  Eurl^pei  fo 'fell  as'  the  Springs  of  the  Nile^  or 
hadi'vifitedthe  Nations  that  border' on  theni,  which' 
are>  very  reniotexfrom  Egypt. '  •  But  the  Mattet^  * 
is^'liov^  wdtfearithed  into,.- and'  the  true  Caufe 
is^  found' out  J  fince  the  Pot^gaefr^  \and  alfo  the 
EngUfh  aftdi  3mh^  trade  with  the.  Nations  that 
bwrder  updii  thfefexSpririgsi  in  the  Kingdoms  of 
Con^  An^la^^ttfaia^  Mozambipe^  &c.  (g).  Fromi 

. .-.. .;-.  i'j  [;lvj.  '/   r,'    ,..',.  1  thefe> 


(f)  Since,  we  fccm  t<i  have  a 
better  Accoiu^t  ^t^>iV/VS^;di4n 
oujf 'Auth(?r  had  in]^\s  Timc^  it 
w4ft  liot  be  amifstb^traiiferite  a  ^ 
New  PefdrJptidn  i>Fitr'fTom  Mr 
Sit^men's  frrJeM  Sffite  \f  all  iJa- 

- «  The  River  'Nite^  or  Abancs^ 
«>hich  in  iiyt^  AbjJJine^Atir 

•  'guage  fignifies  the  lather  of 
«  Kwersy  hasthit^s  Sources  as  is 

<  'generally  h^W,  ip  if  or  iz 

•  Degr.  of  nor thern  Lati  tu de  in 
«  the  Empire  <^i  ^byjpnia :  but 
«  whcthefiheP^%i^i{/SrJcfuits, 
«  ^8  is  pretepdeii  or  tx^y  other 
«  Pcrfons  bivc;,4ifa>yered  the 

•  very  Fountains  it  iffues  from, 

•  is  very  much'  queftSoded.  I 
•perceive,  die  Countty  where 

•  it  rifes,  as  fomc  of  the  Natives 

•  relate,    is  covered  with*  vaft . 

•  impenetrable  Woods.  This 
«  River  runs  a  Courfe  of  about 

<  -Fifteen  hundred  Miles  from 
« .South  to  North  for  the  moft 
«  J*art,  and  a  littje  below  C^/V*, 
x<  dividing  itfelf  into  two  Bran- 
^  |^ha;On«iodi^in|tQ  the  Eaft 


'  aid  tfc  other  to  the  Weft,  ftll 
into  ttie  Mediterraneani  the^ 
two  Mouths  being  about  a. 
Hundred^Kiiles  afunder.    As 
for'afiy^other  Branches  of  this 
Riv^r  our  Modem  Travellers ; 
take  no  Notice  of  then^,  and 
probably  thofb  that  have  been ' 
mentioned  by  antient  Writers  ^ 
wete  only  Cana/s  cut  from  one 
of  thefe,  particularly  iht  Canal 
which  was  made  to  convey  the 
Water  from  the  River  to  A/ex*  \ 
anuria  feems  in  our  Maps  to  be 
laid  but  for  one :  However  cer- 
tain it  is,  that  |herc  are  np  o- 
ther  Branches  navigable  at  this 
Day  than  thofe  ol Damietta'p ' 
and  Rojfetto.  While  the  River  ' 
.  iscbi^ained  within  the  Boundi[> 
of  the  ordinary  Chanel,  I  do 
not  £nd  it  is  broader  zlQU 
Cairo  than  the  Thames  ziLort*, 
Jotti.  and  In  the  dryeil  Seafon 
of  the  Year  is  fordable  in  many  . 
Places^  In  the  upper  Parts  of 
the  Stream  there  arc  feven 
CataraSis^  where  the  Water  ^ 
falls  in  fheets  from  a  very  great 


z« 


Height^ 
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thefe  we  undcrftand  that  the  Fountains  of  the 
Nile  are  in  the  great  Lake  Zairty  fituated  in  the 
Foreland  of  Africa^  in  the  middle  between  the 
caftcrn  and  weftern  Shore,  as  was  fiud  in  the  for- 
mer Chapter.  Near  to  this  Lake  are  feveral 
Ridges  of  Mountains,  particulai:ly  thofe  called  the 
Mountains  of  the  Moon^  and  of  Setb^  b^ween  which 
the  Lake  lieth  as  in. a  Valley  among  the  Moun- 
tains. And  becaufe  thefe  Places  lie  on;  the  South 
Side  of  the  Equator,  the  Motion  of  the  Sun  re- 
quires that  it  Ihould  be  Winter  with  them  when 
it  is  Summer  with  us ;  but  by  Reafon  of  their . 
fnull  Diftance  from  the  Eqimtor,  they  have  little . 
or  no  cold  Weather,  but  Rain  (inft^  of  Snow) 
for  two  Hours  before  and  after  Noon,  every 
Day,  in  the  Kingdom  of  Congo,  And  the 
Clouds  (fcarcely  ever  permitting  thdm  to  fee  the 
Sun)  feem  to  cover  the  Tops  of  the  Mountains, 
and  pour  down  continual  Showers  of  Rain  upon 
thofe  mountainous  Places ;  which  flow  from  thence 
like  Torrents,  and  have  their  Confluence  in  the 
Lake  Zaire ;  from  whence  they  are  difcharged 
into  the  Chanel  of  the  Nile^  Qoanza^  Zaircj  and 
other  Rivers,  which  have  their  Rife  from  this 
Lake  -,  but  they  do  not  overflow  fo  much  (tho* 
the  Zaire  mak^s  an  Inundation  every  Year  in  the 
fame  manner)  as  the  Nile^  becaufe  dieir  Chaneis 
are  deeper,  and  after  a  (hort  Courfe  Ihey  exone* 
rate  themfelves  into  the  Sea  ;  yet  all  of  them  in- 
creafe  at  the  fame  time,  and  difgorge  a  vaft 
quantity  of  Water  into  the  Ocean*     Therefore  it 

«  Height,  caufmg  a  prodigious  «  dally  when  it  is  fwelled  by 

•Nolle,  but  thro'  Lottfer  Egypt  «  thofe  heavy  Rains  which  con- 

•  it  flidesalongwith  avcry  gentle  «  ftantly  fall  within  the  Tropics 
«  Stream,  and  Paflcngcrsarcfcl-  «  in  the  beginnmg  of  the  Stim^ 
4  dom  furprized  byTempeto  on  <  mer  %  and  thefe  arc  the  Occa* 

•  it    Tis  obfcrvcd,  the  Water  «  fion  ofit's  overflowing  the loif 

•  if  very  thick  and  mujE^dy,  efpt-  <  Ltndi  QiBgjft  annually.' 

appc«:| 
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appears  th^-t  the  Inundation  of  the  Nile  is  caufed  by 
the  vaft  quantities  of  Water  it  receives  from  thefe 
continual  Rains ;  but  the  Caule  of  thefe  Rains  is 
unknown,  tho*  it  be  likely  they  proceed  from  the 
lame  that  generates  Rain  and  Snow  with  us  in 
Winter,  which  make  Inundations  not  only  in  the 
iNik  but  in  our  Rivers,  when  they  fall  in  a  greater 
quantity  than  ordinary,  as  every  one  knows  from 
his  own  Obfervations, 

THE  Time  when  the  Nile  begins  to  overflow, 
and  alfo  when  it  ends,  agrees  with  this  Caufe  ; 
for  the  Winter,  or  rainy  Seafon,  in  Congo  and  the 
mountainous  Places,  begins  in  our  Spring,  about 
the  middle  of  March  or  April  (which  is  the  Time 
of  Autumn  to  them,  viz.  from  Maj  the  Twenty 
firft  to  June  the  Twenty  firft)  but  is  not  fo  ve- 
hement as  in  Ma'u  June^  and  Jul'j :  in  Augujl  and 
September  it  is  alio  moderate,  and  ends  in  the  mid- 
dle of  September.  The  rifing  of  the  Nile^  as  was 
faid  before,  begins  about  the  feventeenth  of  June 
in  this  Age.  But  Herodotus  teftifies  that  the  Nile^  in 
his  Time,  was  a  hundred  Days  in  rifing,  and 
as  many  in  falling  •,  therefore  it  began  to  increale 
feme  Weeks  fooner,  viz.  about  the  firft  of  June^ 
or  in  Ma'jy  and  before  that  it  muft  have  rained 
fome  Time  upon  the  Mountains,  bordering  upon 
the  Lake,  that  is,  from  March  to  Ma'j  or  June. 
But  the  Reafon  why  it  begins  to  overflow  not  fo 
foon  now  as  formerly  {viz.  in  the  Time  of  Hero- 
dotusj  when  it  feems  to  have  begun  in  April)  is 
becaufe  the  Ntle^  by  bringing  down  Mud  and  ter- 
reftrial  Matter,  hath  made  the  Ground,  which  it  o- 
vcrflows,  higher,  and  therefore  the  Chanel  is  lower 
and  deeper  (as  well  by  tliis  as  by  being  fcoured 
by  the  rapid  Current)  and  contains  more  Water 
than  formerly,  which  is  that  Reafon  that  it  doth 
not  fo  foon  overflow  it's  Banks.  And  no  doubt 
but  the  NUe^  in  a  great  many  Ages,  may  not 
Z  3  overflow 
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overflow  it's  Banks  at  all;  for»  by  a  contmual 
walhing  down  of  the  Earth j  the  Country  k  raifed 
and  the  Banks  ^nd  Shores  grow,  higher^  and  in 
Time  may  make  a  Chanel  big  ^ei^ough  to  cpn- 
tain  all  the  Water  pfthe  River  when  it  is  at  it*$ 
Height. 

BUT  we  have  faid  too  much  of  the  Nile^  and 
more  than  we  intended. 

THE  fecond  of  thefe  Rivers,  that  overflow 
the  adjacent  Countries  at  a  certain  Time  of  the 
Year,  is  the  Niger ^  a  River  in  Africa^  of  no  left 
Courfe  than  the  Nile^  tho'  not  fo  famous.  It  over- 
flows at  the  fame  Time  that  the  NUe  does.  Leo 
J:ncanu5  fays,  it  begins  to  rife  on  the  fifteenth 
of  Juncy  and  increafes  forty  Days,  and  decrcafes 
as  many.  When  it  is  at  the  rijeight.  People  may 
fail  in  Boats  all  over  Negrolandy  tho*  not  without 
great  Danger. 

THE  third  River  that  overflows  is  the  Zaire 
in  CongOy  as  was  faid  before  j  and  to  diis  may  be 
referred  other  Rivers  in  the  fame  Country. 

THE  fourth  overflowing  River,  is  the  Rio  da 
la  Plata  in  Braftl^  which  waters  the  adjacent  Fields 
at  the  fame  Time  with  the  Niky  as  Maffeus  ob- 
feives. 

THE  fifth  is  the  G^;;g^/. 

THE  fixth  is  the  River  Indus.  Thefe  two  laft 
pour  out  their  Waters  upon  the  Earth  in  the  rainy 
Seafon  viz.  in  Juncy  Julyj  and  Augujly  y/hen  the 
Inhabitants  gather  the  Water  into  Ponds,  and  pre- 
ferve  it,  that  they  may  be  fupplied  at  other  Times 
of  the  Year,  when  there  is  almoil  no  Rain.  This 
Inundation  makes  the  Land  very  fruitful. 

THE  feventh  includes  a  great  many,  viz.  four 
or  five  that  flow  from  abqut  the  Lake  Cqaniaj  m 
moderate  large  Chanels, :  and  exonerate  themfelves 
into  the  Bay  of  Bengal^  flowing  thrp*  Pegu^  Siam^ 
and,  other  Places.'  That  River -vYhich  vaters  the; 
\  *    <      -    Royal 


•Chap.  i6.     of  XJnherfal Geography.        "343 

Royal  City  of  Siam  is  called  Menam^  and  over- 
•flows  in  September^  O£loher^  and  November ^  at 
which  Time  the  Fields  and  Streets  in  the  City 
are  all  covered  with  Water,  fo  that  the  People  are 
forced  to  rriak^  ufe  of  Boats  to  (ail  from  one  Houfe 
to  another.  This  alfo  caufes  an  exceeding  Fer- 
tility. 

THE  eighth  is  the  River  \Mccon\  in  Cambodia^ 
which  overflows  in  Summer  •,  but  is  not  right  placed 
in  Maps. 

THE  ninth  is  the  River  {Faraiua"^^  which  \% 
a  Part  of  ^t  Rio  de  la  Plata']  and  overflows  at  the 
fame  Time  with  it,  and  the  Nile. 

THE  tenth  includes  thofe  in  Cormandel  in  /;/- 
dia^  which  overflow  in  the  rainy  Months,  and 
are  fed  by  the  Rain  that  is  poured  from  mount 
Gate. 

THE  eleventh  is  the  Euphrates^  which  over- 
flows Mefopotafnia  6n  fome  particular  Days  of  the 
Year. 

THE  twelfth  is  the  River  Sus^  or  AguSy  in  Sufa  5 
which  overflows  in  Winter. 

I  do  not  remember  to  have  read  of  any  other 
Rivers,  befides  diefe,  that  overflow  annually  at  a 
ftated  Period,  thp*  there  are  feveral  that  do  it 
moft  Years,  as  the  OJy,  the  [Hoambo']  or  Tellow 
River  in  China^  ^c. 

T  HE  R  E  are  many  Rivers  that  overflow  with- 
out keeping  a  fet  Time,  and  indeed  fcarce  any 
of  the  larger  Sort  but  what  break  over  the  Banks, 
at  one  Time  or  other,  as  the  Elbe^  the  Rhine^  the 
Wefer^  (ic.  And  if  it  were  not  for  the  Depdi  and 
Capacity  of  the  Chanel,  all  great  Rivers  would 
annually  overflow  ;  for  rfiofl:  of  them  are  vaftly  in- 
creafed  in  the  Spring.  Arid'  it  may  fo  happen, 
that  a  River  which  did  not  ufe  to  overflow  may 
begin  to  do  it  yearly,  if  any  Part  of  the  Chanel  be 
raifed  higher  by  Sands,  orotherwife,  foasalmofl: 

Z  4  to 
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to  equal  the  Height  of  the  Banks.  Biit  to  pre- 
vent this.  Men  commonly  raife  the  Banjcs  in  pro- 
portion. 

THE  fole  Caufe  pf  thefe  Deluge?  i§  the  great 
quantity  of  Water  which  in  fome  Places  is  drain- 
ed from  the  melted  Snow,  and  in  moft  others, 
proceeds  from  frequent  Rains  and  violent  Showers. 
Yet  it  is  tQ  be  admired  why  die  Indus  and  the 
Ganges  fhould  not  overflow  at  die  fame  Time  that 
the  neighbouring  Rivers  do,  which  proceed  from 
jthe  Lake  Cbaamay  ;  tho*  it  may  be  thought  per- 
haps that  this  difference  of  Time,  is  partly  owing  to 
the  anniverfary  Rains  in  the  adjacent  Places,  and 
partly  to  the  Mountains  thaj  furround  the  Sources 
or  Spring- Heads,  as  we  faid  of  the  Nile  ;  but  to 
avoid  Prolixity,  we  (hall  forbear  examining  every 
Particular.  The  River  {^Aifnel  near  Paris ^  in 
France^  fometimes  fwells  fo  much,  without  any 
more  Rain  than  ordinary,  as  to  overflow  the 
Suburbs  of  St  MarcelluSy  and  do  a  great  deal  of 
Damage. 

THE  Reafon  why  almofl  all  thefe  Deluges 
make  the  Fields  fertile,  is  becaufe  the  Water 
that  overflows  them  is  either  melted  Snow  or  Rain, 
which  being  light  and  fpirituous,  and  containing 
I'ulphureous  Matter  mixed  with  it  in  the  Air,  is 
more  prevalent  to  make  the  Ground  fruitfiil,  and 
alfo  more . wholefome  than  mineral  Watery  and 
that  Rain- Water  contains  fucli  Sulphur  and  Spirit, 
appears,  i.  From  the  Worms  that  are  bred  in 
it.  2.  From  it's  quick  Putrefaftion.  3.  From 
the  chymical  Diflillation  of  it.  Yet  there  are 
fome  Rivers  that  do  npt  make  the  Land  fruit- 
ful by  their  Inundation  but  rather  barren,  as  the 
Loire  in  France ;  whilft  the  Scjne^  with  it's  fat  and 
foft  Waters,  makes  the  Land  fertile. 
2 

PRO^ 
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PROPOSITION   XXI. 

^0  explain  btm  Springs  break  out  of  the  Earth. 

WE  have  fliew*d  in  the  fourth  Propofition, 
whence  the  Water  proceeds  that  flows  out  at 
Fountains;  we  now  come  to  enquire  how  the 
CoUeftions  of  Waters  are  made  to  fpring  out  of 
the  Earth,  which  one  would  think  could  not  be 
done  withont  a  violent  Perforation  of  the  Ground. 
But  there  are  various  Caufes  that  make  way  for 
a  Spring :  i.  If  there  be  a  Cavity,  or  Receptacle, 
in  any  Place,  the  Water,  ofit*s  own  Nature,  and 
without  any  other  Caufe,  will  diftil  and  drain 
into  it,  and,  in  procefs  of  Time,  by  conflantly 
pervading  the  Crannies  and  Paflages,  will  make 
them  larger,  'till  at  laft  the  Cavity  be  full,  and 
overflow  into  a  Rivulet ;  and  the  fame  may  hap- 
pen  if  there  is  no  Receptacle,  if  the  Spring  be  up- 
on the  Side  of  a  Mountain,  or  even  upon  the  Top 
of  it.  For  this  Caufe  there  are  feveral  Springs 
found  in  Woods,  and  fliady  Places,  where  the 
Rain- Water  moiftens  the  Eardi ;  and  becaufe  it  13 
not  fo  foon  evaporated  by  the  Heat  of  the  Sun,  or 
a  free  Air,  it  draws  to  it  by  degrees  the  fccrec 
Water  of  a  future  Fountain.  2.  The  Spirits  that 
are  mixed  with  the  Waters  yet  in  the  Earth,  and  the 
Rarefadtion  of  them  whereby  they  take  up  a  larger 
Space,  often  remove  the  Earth,  and  make  way 
for  Fountains  ;  for  Water  is  more  fpirituous  while 
it  is  hid  under  Ground:  fubterraneous  Fires  alio 
contribute  much  to  it*s  Rarefaftion.  3.  Foun* 
tains  are  brought  to  Light  by  Showers  of  Rain, 
which  pervade  the  Pores  of  the  Earth,  and  en- 
large them,  and  by  mixing  with  the  fubtcrra* 
neous  Water,  draws  it  to  a  Head,  by  a  mutual 
Coherence  or  Attra<aion*     4»  Sometimes  Foyn*' 

tains 
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tains  are  opened  by  Earthquakes;  as  the  River 
Ladon  which  run  formerly  between  Helis  and 
Megalopolis  was  difclofed  by  an  Earthquake.  5. 
Sometimes  they  are  difcovered,  by  chance,  as  the 
Ground  is  digging.  6.  Several  have  been  difco- 
vfered  by  Animals  rooting  up  the  Earth  with 
fheir  Snouts.  Thus  the  firlt  oi  the  Salt-Springs  ift 
Lunenburg  was  difcovered  by  a  Hog's  rooting  up 
the  Ground,  and  making  a  Gutter,  into  which 
the  Water  I'pouted  up,  and  filled  it,  and  he  (ac- 
cording to  the  imture  of  them)  laid  himfelf  down 
in  the  Water;  when  he  had  got  up  again,  and 
the  Sun  had  fufficiently  dried  his  Back,  fome  bo- 
dy difcovered  a  certain  whitenefs  upon  him, 
which,  being  more  narrowly  obferved,  they  found 
to  be  white  Salt ;  then  they  fought  for  the  Place 
where  he  had  laid  down,  and  found  it  to  be  a 
Spring,  producing  Salt ;  which  made  them  be- 
gin to  feek  for  more,  and  they  foon  difcovered 
feveral  others.  From  this  the  Town  acquired  all 
it's  Riches  and  Splendor,  and  to  this  very  Day 
there  is  kept  in  the  Siadt-boufe  of  Lunenburg  the 
fame  Hog  quartered  and  fmoaked  hanging  upon 
a  Bearri,  whofe  Parts  are  grown  io  diin,  by 
length  of  Time,  that  they  feem  to  be  only  Pieces 
of  Leather. 

PROPOSITION    XXII. 

ji  Place  being  given  in  the  Earthy  to  know  if  a  Foun- 
tain or  fV4l  tnaj  be  made  in  it. 

•  VirRUVlUS  in  his  Architefture  {Book  viii.  cap.  i . 
learnedly  afligns  the  Marks  by  which  we  may  know 
this,  from,  whom  Pliny  and  Palladio  have  borrowed 
What  they  wrote  upon  this  Subjed.  Be/onus  hath 
added  to  it  in  his  Book  piiblifhed  the  fame  Year 
1^69.    We  fhall  h^e  give  f^ifruviia's  own  Words: 

4  IF 
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'IF  (lays  he)  your  Fountains  do  not  flow,  you 

*  are  to  feek  out  their  fubterrancous  Feeders,  and 

*  coUecS:  their  Waters  together,  which  are  thus  to 

*  be  found.      A  little  before  Sun-rifing,    lie  with 

*  your  Face  clofe  to  the  Earth,  in  thofe  Places  where 

*  the  Water  is  fought  for,  and  Supporting  your  Face 

*  ynth  your  Chin  upon  the  Ground,  look  round  the 
^  Country ;  for  by  this  means  the  Sight,  being  no 

*  higher  than  it  ought  to  be,  will  not  miftake,  but 

*  fee  as  much  of  the  Country  as  is  upon  the  fame 

*  level ;  then  where  you  obferve  the  Vapours  to 

*  vibrate  backwards  and  forwards,  and  to  rife  up 

*  into  the  Air,  there  you  may  dig  j  for  this  Sign  is 

*  never  obferved  in  a  dry  Place.    Moreover,  they 

*  that  fearch  after  Water,  ought  to  confider  the 
f  Soil,  for  there  are  different  Sorts  of  Water  in 
^  different  Soils.     In  chalky  Ground  the  Water  is 

*  fmall  and  weak,  of  no  great  Depth ;  and  not.  of 

*  the  fweeteft  Tafte ;  in  loofe  gravelly  Ground  it 

*  is  alfo  weak,  and  if  it  be  drawn  from  a  great 

*  Way  under  Ground,  it  is  muddy  and  bitter  •,  in 

*  black  Ground,     there  arc  found  feveral  fmall 

*  Drains  and  Runnels,  the  Water  of  which,  being 
«  coUefted  into  Ponds,     made  in  firm  and  folid 

*  Ground,  has  an  excellent  Tafte ;  in  fandy  Ground, 

*  or  among  Grit,  there  is  moderate  Water,  but  no 

*  Veins  of  it  found,  yet  what  there  is  in  it  is  very 

*  good  •,  in  hard  gravelly  Ground,  mixed  with  Par- 

*  tides  of  Coal,  you  are  fure  to  find  excellent, 
^  well  tafted.  Water ;  in  red  ftony  Ground  there  is 

*  plenty  of  good  Water,    if  it  do  not  fink  into 

*  the  Ir^terftices  and  wafte  away  the  Stones ;  at  the 

*  roots  of  Mountains,    and  anwng  Flint  Stories, 

*  there  is  the  coldeft  and  moft  wholfome  Water, 

*  and  the  greateft  Plenty  of  it ;  but  Springs  that 

*  are  fouxxi  in  low  champain  Ground,    are  fait, 

*  heavy,  warm,  and  unwholfome;  unlefs  they 
^  come  in;  fubterrancous  Pafiages  from  the  Moun- 
..      .  •  ^  tains. 
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tains,  and  break  out  in  a  part  of  the  Plain 
that  is  well  fhaded  with  Trees,  for  then  they 
excel  the  Mountain  Springs  in  fweetnefs.  There 
are  feveral  other  Signs  to  find  Water  by,  befides 
thofe  already  mentioned ;  as  if  there  be  found 
growing  in  any  Place,  (lender  BuU-rufhes,  wild 
Willows,  Alder  Trees,  A^ui  caftus^  Reeds,  Ivy, 
or  the  like,  which  cannot  grow  or  be  nourifhed 
without  moifture  (tho*  thefe  alfo  ufe  to  fpring 
up  in  Ditches,  into  which  the  Rain- Water  is 
drained  from  the  adjacent  Fields  ir^  Winter,  and 
is  there  preferved  longer  than  ordinary,  but  yon 
muft  not  truft  to  fuch  Places)  only  in  thofe 
Countries  or  Places  which  have  no  Ditches,  and 
where  thefe  Signs  appear  growing  naturally. 
Water  may  be  fought  for.  And  in  thofe  Coun- 
tries where  there  are  no  fuch  Signs  -,  to  find  the 
Water,  let  there  be  dug  a  Place  about  three 
Foot  broad  every  way,  and  no  leis  than  five 
Foot  deep,  and  let  there  be  placed  in  it,  about 
Sun-fet,  a  brafs  or  pewter  Difh  or  Bafbn  (which 
is  at  hand)  upfide  downwards,  befmeared  all  o- 
ver  on  the  infide  with  Oil  •,  let  alfo  the  top  of 
the  Place  be  covered  with  Leaves  or  Reeds 
caft  upon  the  Earth;  the  next  Day  let  it  be  o- 
psned,  and  if  there  be  Drops,  or  a  Sweating, 
in  the  VefTcl,  there  is  certainly  Water  there. 
Alfo  if  there  be  put  in  the  fame  Place  a  Veffel 
made  of  Clialk  not  boiled,  the  Veflel  will  be  dif. 
folved  or  at  leaft  very  moift  if  there  be  Water 
there ;  if  a  Fleece  of  Wool  be  placed  there 
over  Night,  and  if  the  next  Morning  Water 
may  be  wrung  out  of  it,  it  is  a  Sign  that  there 
is  plenty  of  Water  in  that  Place.  If  a  trimmed 
Lamp,  full  of  Oil  and  kindled,  be  put  cover- 
ed into  that  Place,  and  the  Oil  is  not  fpent  the 
next  Day,  but  fbme  Relicks  both  of  the  Oil  and 
the  Wick  fomething  moift  is  left,  it  Ihews  that 

<  there 
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there  is  Water  there;   becaufe  all  Heat  draws 
moifture  to  it.     If  a  Fire  be  made  there,  and 
jhe  Earth  be  throughly  warmed  and  burnt,  and 
a  Cloud  of  Vapours  arife,    that  Place  affords 
Waten     When  thefe  Things  are  tried,  and  the 
forementiprf d  Signs  appear,  a  Well  may  be  funk 
there,  and  as  foon  as  Water  is  found,  Chanels 
may  be  dug  round  about  to  bring  it  to  a  Head«  # 
But  diefe  are  to  be  fovight  for  chiefly  in  Moun- 
tains and  northern  Countries,  where  the  Water 
is  more  pleafanti  .^olefoiiie,  ahd  plentiful ;  for 
they  are  ©iitoed  from  the  Courfe  of  the  Sun^ 
and  are  frequently  covered  with  Woods  and 
Trees,  and  the  Mountains  themfelves  afford  cool 
Shades^  fo.  that  the  direft  Rays  of  the  Sun  do 
i|0t  rejich  the  Earth  to  draw  out  it*s  moifti^e.  - 
The  Vallies  between  the  Mountains  alfo  receive  ^ 
a  greater  fliareof  the  Showers,  and  the  Snow  is 
longer  prcferved  under  the  Ihade  of  Woods  and  - 
Mountains  ;  which  being  melted,  pervades  the  - 
Pores  and  Veins  of  the  Earth,  and  is  carried  to 
the  very  Ro(«s  of  the  Mountains ;    where  it 
feeds  fome  Fountain  or  other  with  Water.    But, 
on  the  contrary,   in  plain  champain  Countries, 
they  have  fel^lom  plenty  of  Water,  and  if  they 
have,  their  Springs  cannot  be  fweet,  becaufe  die  ' 
vehement  Heat  of  the  Sun,  being  uninterrupted  - 
by  any  Shade,  fucks  up  the  moifture ;   and  if 
there  be  any  fine,  light,  and  wholefome.  Water 
above  Ground  it  is  evaporated  by  the  Heat  * 
of  the  Air,  and  the  hard^   heavy,  and  unwhole*  ^ 
fome  Particles  are  only  left  in  thefe  Fountains/ 
BUT    at  this  Day,    without  r^arding  any 
Signs,    they  dig  iq>  the  Ground  fometimes  to  % 
great  Depth,  where  there  are,  fw  the  moft  part, 
found  Veins  of  Water,   or  Spring-heads,   or  Rc^ 
cqptacles  of  Water,  or  fubterraMOUS  Rivers^ 

OTHERjr 
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OTHERS  fuperftitiodly  take  the  Branch  of 
a  Hazle-Tree,  cut  dawn  at  certain  Ai^fts  of  the 
Planets,  and  pretend  to  kri6w  thereby  where  Wa-  ' 
ter  lies  conceakd* 

PROPO&I'tlON    XXIII. 

^  maki  a  JVell  or  Founuin  in  a  gnktiPiat^^-  ifiibc ' 
'    poffihle.      '^<    -  '/       -     ^ 

LET  us  again  ufe  the  Wordd  of  VUhtviui^ ' 
becaufe  he  wus  a  Pel-fon  well  veffed  ii4  thrfe  Af-  ' 
fairs ;  and  I  myfclf  never  praftifed-  ^ny  fiidi  Bu-  ' 
linefs.  -    ■         -  < 

<  REASON  (faysliein>Chabfervii.)BEiaftnot' 

*  be  deibifed  in  dicing  of  Wells  ;   dnd  the  na- ' 

*  turc  of  Things  i&  to  be  diligaitly  ftakhed  int^, ' 

*  becaufe  the  Ea#th  hath  feveral^^m  df  Matter- ' 

*  in  it,    and  is  (as  all  other  Things  are).conipo- ' 

*  fed  of  four  Prindpte$, .  of  whicfe  the  'Earthy  Part ' 

*  itfelf  is  one^  and  Moi&i^,   from  wii^ntfe  Foun-  ' 

*  4ains  proceed,  is  anfother:  alfo^  Fire'  aiid  Hfeaf,  ' 
^  irom  whence  proceeid;  Sul|^ri  '  Afc^,  and  ^ 
'  Bitumen,  awi  the  thick  Sp^r4tsr^0f  Air;  which'' 
^  pervading  the  J*^6res,    Interftices^   and  Fiflures* 

*  of  the  Earth,  gather  to  the  Place  whelie  the  Well ' 
'  is  fank,  and  fetid  the  natural  Va^f  they  bring  * 

*  albng  with  diem  i  into  the  Noftills^   arid  ftop  the ' 

*  Motion  of  the  ^  ahimal   SpiHt€ff  ^  -fo '  *<hat^  unlefe  * 

*  they  cz,Ti  X^idkiy  ^et   out^  Aey^*  ^4MiAediately  ' 

*  perifh.  '^tto' prevent  this,'^  tbeyrfhould  Ut* 
'  down  a  ligTit?ed  Gandle,/ WMeh 'if  it  contintie  * 

*  burning;    there-is  nbdanger^  in  goiiig  doWri^ 

«  but  if  it  be  put  out,    by  th^'fljaig*  of  the- 

*  .Vapour,'  th6A  they  muft  dig  in ^other  Places' 

*  -near  thisc^aft!,  iiidimake  TubeS'  (that  the  Earth 

*  may  have'N^teita  as  it  weiie>'ta  difdha#ge  thtf -* 

*^oxious  Vapours  out  of  ii^s  Bowels,  When  thefe 

>  5^;. .    : '"  '  O    "'  ^  ■••     ^  ■•'  «  are 
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*  jye.finifhed,  and  you  are  come  to  Water,  let 
<j:he:  Well  be  buUt  round  withip^.  hut  not  fo  as 
*'  taftop  th/cVeJos  from  running  y  but  if  the  Earth 
*\be^  tiard,,  and  the'  Veins  not  quite  at  the  Bottom^ 

*  ,thcn  iBjuftJ^laifter-work  be  made  to  receive  the 
f;  Water  fromj  the  Ledgps  and  upp^r  .Places.  To 
Vmtake  your  Plaijier  durable,  let  the  fineft  ancj 
{  hardeft  SancJ  be  got, . ,  ^nd  a  certain  Weight  of 

*  Flint  brol^  to  powder ;  mix  the  S^d  with  the 

*  beft  quick  Hipe,;  x^o  Parts  of  tl)e  pjne  to  fiy« 

*  of  the  other,    ai^d;  ^dd  t)p  thiSi  th?  Cement  op 
Pbwder  ;:  wfth-whicl^  .plaifter  i;he  Side?  of  the 

^ .  Well  to  thej  ir>ten4ed  Depth*  fnd  feftep  it  with 
^  Beams^  of  Wood  i>^iled  imo  if,  4#*  it  ftiould 
«  fall  in.    Xh}s  b?iflg  done  let.  the  Eanh  in  the 

*  Bottom  be  dean  taken  out  as  far  as^.tlie  Plaifter-* 

*  work  goes,  and  when  it  is  levdljsdji    ran^  the 

*  fame  fort  of  Plaifter  upon  it,    to  what  thick- 

*  nefs  you,T3iejrfe,  \\i>  this  Wqiic  be*  repeated,  o- 

*  ver  and  over,  and  the  Plaifter  laid  on  thick, 
«  tlae  Watq-,     by  b)?iftg  ft^:^!^?^.;.^-^:;  it,     w4ft 

*  be  more  refined  and  made  more  wholefome  5 

*  for  the  Mud  by  it's  lubfiding  will  make  the  Wa- 

*  ter  clearer  j.  and  it  will  keep  it^  Ta^e  witjiput 
^./a^y  noifome  Snaell ;  othcrw^^  jtjn^ay  J?e  n^fji^ 
^^|;o^^d  Salt' tp  refine  it*  .  .   ^z   - 


o't 
^ 


OF  this  ^/f«t;m  writes  thvis(B«dt^'Y^^  y^ 

«  The  Proof  or  Trial  of  Fountains*  is  to  be  made 
•  in  this  manner.  If  they  bubble  out  of  the  Earth 
^  and  flow,  let  the  Inhabitants  that  live  near  the 
«<^^uj^ain-Heads  be  obferved,  and  if  they  have 
*  *^lirong  Conftitutions  and  healthy  Bodies,  are  well 
I  coloured,    without  diftorted  Limbs  or  blear 


352  7be  AbfoJute  Part       Sect.  IV^ 

^  Eyes,  the  Waters  are  certainly  good.  In  like 
^  manner  if  a  Well  be  new  funk,  take  fome  of 

*  the  Water  and  fprinkle  it  upon  a  Veflcl  made 

*  of  the  beft  Brafs,    and  if  it  leave  no  Spots  or 

*  Stains,  it  is  the  beft  of  Water.  Let  it  aJfo  be 
^  boiled  in  a  brazen  Kettle,  and  if,  after  it  is 
«  fettled  and  poured  out,    there  be  no  Sediment 

*  of  Sand  or  Slime  at  the  Bottom,    the  Water 

*  is   certainly    good.      If  Peafc   or    Beans  be 

*  quickly  boiled  foft  in  it,  it  is  a  Sign  the  Water 

*  is  good  and  wholefome.     Likewife  if  it  appear 

*  clear  and  ti*anfparent  in  the  Fountain,  and  no 

*  Mofs  or  BuU-rulhes  grow  in  any  Place  where  it 

*  flows,  alfo  if  the  Places  be.no  way  corrupted 

*  with  Filth,    but  are  of  i  fine  fort  of  Earth  ; 

*  thefe  arc  all  Signs  that  it  is  light  and  whole- 

*  fome  Water.* 

PROPOSITION   "KXV. 

To  make  an  artificial  Fountain  in  any  Place  if  it  he 
'  foffible. 

A  Fountain  is  faid  to  be  artificial  or  only  ap- 
parent, wlien  it  is  fed  by  a  fubterraneous  Chanel 
conveying  Water  ft-om  a  higher  Place ;  as  we 
ihewed  in  Propofition  5.  Such  an  one  as  this 
may  be  made,  if  there  is  any  Lake,  River,  or 
Fountain  near,  viz.  by  cutting  a  Chanel  uader 
Ground  from  the  Place  propofed  to  one  of  thefe, 
whereby  to  convey  the  Water  j  aa  we  Ihall  fhcw 
in  the  next 'Proportion. 
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PROPOSITION    XXVL 

To  bring  a  River  from  a  given  Fountain^  9r  River ^ 
to  a  place  appointed, 

I F  the  Fountain  or  River  is  higher  than  the 
propofed  Place,  it  will  be  eafily  done^  by  thqfe 
Inftruments  that  are  ufed  for  levelling  Places,  to 
convey  Water  from  a  certain  Height  to  fuch  pr 
fuch  a  Level.  Let  there  be  therefore  a  Chanel 
cut  from  the  Fountain  or  River  to  the  Place  pro- 
pofed, and  let  it  incline,  or  be  more  or  lefs  le-- 
yelled,  according  as  you  would  have  the  Water  to 
run  flow  or  fwift,  for  you  are  not  ftinted  by  this 
Problem.  To  make  Aquedudts  that  will  convey 
Water  with  a  moderate  Celerity,  they  comm6nly 
deprefs  the  Chanel  no  lefs  than  half  a  Foot  in. 
five  hundred,  otherwife  the  Water  will  run  too, 
flow,  or  not  at'  alh  Vitruvius  requires  no  left 
than  half  a  Foot  in  one  hundred  and  no  more 
than  a  Foot,  or  at  moft:  a  Foot  and  a  half,  o-* 
therwife  the  Courfe  will  be  too  fwift  and  rapid: 
But  if  the  Fountain  be  not  higher  than  the  given 
Place,  you  muft  ufe  Engines  for  railing  the  Water, 
for  the  making  of  which  you  mufl:  confult  Mecha- 
nics :  and  other  things  are  to  be  confidered  in  this 
Affair.  Some  of  the  French  write,  that  the  River 
Seine^  in  running  from  the  Arfenal  at  Paris  to  the 
royal  Gardens  of  the  Tuilleries^  which  is  five  hundred 
Fathoms,  falls  fcarce  one  Foot  \  but  it  is  to  be  conr 
fidered  that  in  fome  Parts  of  the  Chanel  there  is 
no  need  of  fo  great  an  Inclination,  the  Water 
having  acquired  fome  Force  already.  ,  By  this 
Problem  Rivers  are  alfo  joinecL  and  Canals  cut 
from  one  to  another  for  the  Ufe  of  Navigation^ 
as  from  the  Tanais  [or  Don']  into  the  Wolga^  and 
VOL.  I,  Wla '  Vj.    ,fro^ 
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from  the  HoamhOy  or  Yellow  River,  to  the  [Kiam 
or]  Blue  River  in  Cbihdy  &?f.     '  '^ 

PROPOSITION    XXVIL 

Some  Rivers  are  remarkable  for  their  long  Courfis, 
■  others  for  iheir  Bfeadih^  fome  are  famous  for  -their 

•  Swift nefs ;  and  others  for  the  pesuliar  Nature  of  the 
'  Water  they  carry  .^  and  fome  again  for  two  or  mere 
'[  tfthefepr-operties.^' 

•  THIS  Propofition  requires  no  Proof.  We 
need  only  enumerate  thofe  of  the  larger  fort,  viz. 
that  havd  a  long  Gourfe,  and  are  famous  for  their 
Breach:  of  fuch  there  are  but  fixteen  hitherto 
difcovered.  The  Mie^  Oby^  Jenifa^  [the  River  of 
the  AfhazonV]^  Rio  'de  la  Plata^  Parana^  Miary, 
Groim&^ue:,  Ganges^  Danube  (^),  St  Lawrence  in  Ca- 
ftadai  W^^r  in  j4fricaj  Nubia,  fTolga,  the  blue 
ind  the  yellow  River  in  China. 

'  T;H  p  S  E  fanK)Us  for  Breadth,  tho'  not  of  fo 
lt5hg^  c  ouft-fe,  'are  about  twenty .  The  Indus ,  Zaire y 
Coanzuy^  thefe  fK)hl-the  Lake  Chaamajy  the  Eu- 
phrnies^TahaiSy  Pet%draj  [Maia]  Tobol,  and  Trtifcb 
in  ^Siberiay  St  Efprit  in  Africa ,  Amana  in  the  Ame- 
titan  Cajfikj  Magdalen,  Julian  in  Chica,  St  Jajues 
iiiPii^Uj  the  Rhine,  Elbe,  Maes,  Boryfibenes,  and 
Wtofkeac  in  New-Britain. 

;  WE  Ihall  helrd  only  trace  the  Goiirfe  of  ten  of 
thelai^ft  RlVers,'  -Reaving  the  more  accurate  Ex- 
plication of  thehv  and  others  to.  fpecial  Geography. 
:  T'fJE  Nile;  I^tger,  mdt  Ganges,  rim  almoft  in 
a  ftrait- Gourfe^ -the  reft  have  many  and  lai^e 
C^iirvatures. ' 

-    I:  THE  TVJfc  lias  it's  Fountain  in  the  Lake 
^Zalre^  in  fix  ^Degre.es  of  South  Latitude,  and  it's 

t^)  The  Dam^^  fs  faid-tbrMlca  in  a    ftrait  Line,   from 
'perWrm  a  Courfc  of  above  4-506  1  it's  Rife  to  itVPaH. 

Mouth 
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Mouth  in  thirty  one  Degrees  of  North.  It  flows 
from  South  to  North,  and  is  in  fome  Places  very- 
broad  ;  but  in  others  narrow,  and  hath  two  great 
Catarads.  The  length  of  it's  Courfe  is  about  fix 
hundred  and  thirty  German  Miles,  or  Two  thou- 
fand  five  hundred  and  twenty  Italian  •,  which  we 
may  reckon  to  be  Three  thoufand  for  it's  Curva- 
tures. It  overflows  every  Year. 
'2.  THE  Niger  (f),  a  River  in  Africa^  (fometimes 
called  Senegal)  arifes  from  a  Lake  of  the  fame 
Name,  in  5  Degr.  of  North  Latitude.  Some  have 
formerly  thought  it  to  proceed  from  the  Mle  by  a 
fubterraneous  Paflage,  becaufe  it  annually  over- 
flows at  the  fame  Time  with  the  Nile.  One  of  it's 
Mouths  is  in  1 1  Degr.  of  Latitude,  but  the  fur- 
thefl:  is  15  Degr.  diflant  from  the  Equator.  It 
flows  from  Eaft  to  Weft,  and  in  one  Place  hides 
itfelf  under  Ground,  and  again  emerges.  It's 
Courfe  is  about  600  German  Miles,  but  lefs  if  you 
negleft  it's  greateft  Curvatures,  and  more  if  you 
include  them. 

3.  THE  Ganges^  m  Afia^  has  it's  remote,  and 
not  well  known.  Fountain  a  great  way  up  in  Tar- 
tary  \  fome  place  it  in  35  Degr.  of  North  Latitude, 
and  others  further  North.     It  has  it's  Mouth  in  the 

(/)  De  tIJU  in  his  Maps  makes  in  thofc  Mapsi  and  that  it  is  a 

the    River   l^iger   to  lofe  it's  barr'd  River,  and   capable  of 

name  at  the    Lake  de  Guarde^  admitting  nothing  larger   than 

and  from  thence    to  the  Sea  Barks  up  to  the  French  Sctrle- 

which  in  a  ftrait   Line  is  700  ments,  above  which,  only  flat- 

Britijh  Miles,  is  called  Senegal;  botrom'd  Boats  can  float  fo  high 

and  makes  the  River  Gambia  to  ^sGallum :  Whereas  the  Gambia 

liave  no  Communication  with  is  navigable  for  Ships  of  any  Bur- 

the  Niger  ;  but  we  have  no  fuf-  then  about  50  Leagues  above 

ficient  Proof  that  there  is  any  the  Englijh  Settlements,  and  for 

fuch  River  as  the  Nigir :  But  Mr  Veifels  of  1 00  Ton  up  to  Bar^ 

SnoWi  late  Governour  o^  James  raconda,  and  fomething  highef. 

Fort  on  Gambia  River,  informs  (for  fo  far  the  Tide  prevails^  and 

me,  that  the  Senegal  hath  not  is  near  1 50  Leagues  above  James 

foloDgCourfcasitisrcprcfcntcd  Fort.          Temfleman^s  Survey. 

A  a  2  Latitude 
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Latitude  of  22  Degr,  and  flows  from  North  to 
South.  It*s  Courfe  is  about  300  German  Miles,  aiid 
every  Year  it  overflows  it's  Banks. 

4.  THE  Oh^^  a  great  and  every  where  broad 
River  in  Afia^  has  it's  Fountain  in  the  Lake  Kan 
Kifan,  among  the  Mountains  of  Tartar'j^  in  the 
Latitude  of  forty  eight  Degrees  North.  It  has  it's 
Mouth  in  fixty  nine  Degrees  of  Latitude,  and  runs 
a  Courfe  of  about  four  hundred  German  Miles, 
without  it's  Curvatures.  It  divides  itfelf  in  Siberia^ 
into  two  Branches,  or  rather  fends  forth  an  Arm 
vrhich  makes  a  Curvature,  and  returns  to  it  again, 
and  fo  forms  an  Ifland,  in  which  there  is  a  City 
built  by  the  Mufcovites  and  Siberians^  called  Jor* 
goet. 

5.  T  H  E  Jenifa^  z  River  in  Jfia,  hitherto  un- 
known to  our  Geographers,  but  taken  Notice  of  by 
the  Mufcovites.  It  is  faid  to  be  much  greater  than 
the  0^)',  from  which  it  is  diflant  eafl:ward,  about 
ten  Week's  Journey,  towards  Tarlary.  There  is 
a  Range  of  Mountains  runs  for  a  great  Way  along 
it's  eaftern  Banks  •,  and  the  weftern  Shore  is  inhabi- 
ted by  the  ["Ton-Gui/ws].  It  overflows  the  wefliern 
Shore  feventy  German  Miles  every  Year  in  the 
Spring,  when  the  Inhabitants  are  forced  to  betake 
themfelves,  with  dieir  Cattle  and  Tents,  into  the 
Mountains  on  the  eafl:ern  Shore.  Where  it  begins 
and  ends  is  not  known,  but  it  is  thought  to  run  as 
long  a  Courfe  as  the  Oby. 

6.  [THE  Maia  or  Lena"]  is  far  diftant  from  the 
Jenifa  eafl:ward.  The  eafliern  Branches  are  faid  to 
proceed  from  the  Borders  of  Chinay  and  the  King- 
dom of  Cathaia  ;  if  there  be  fuch  a  Place.  It's 
Fountain  and  Mouth  are  unknown ;  and  it  is  not 
reckoned  one  of  the  largefl:  fort  of  Rivers ;  only 
we  are  willing  to  mention  it  here,  becaufe  it  has 
not  been  taken  notice  of  by  any  Geographer,  no 
more  than  the  Jenifa  and  Trtifcb. 

I  7.  THE 
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7.  T  H  E  River  of  the  Amazons j  (or  Rio  de  O- 
rellana  from  Francifco  Orelli)  in  America^  is  thought 
to  be  one  of  the  greateft  Rivers  upon  Earth.  It's 
Fountain  is  in  the  Province  of^uo  in  the  Kingdom 
of  PerUy  near  the  Equator,  and  it's  Mouth,  being 
15  Leagues  broad,  is  in  2  Degr.  of  South  Latitude. 
It  is  faid  to  nin  a  Courfe  of  1 500  Spanijh  Leagues, 
by  reafon  of  it*s  great  number  of  Windings,  tho* 
it  extends  not  above  700  in  a  ftrait  Line.  Some 
confound  this  with,  or  will  have  it  to  be,  a  Branch 
of  the  Miary.  It  is  in  fome  Places  four  or  five 
Leagues  broad,  but  it  receives  it's  Water  not  fp 
much  from  Fountains,  as  from  the  Rains  that  fall 
upon  the  Mountains  of  Peru  ;  and  therefore  is  no- 
thing nigh  fo  broad  in  the  dry  Seafons.  This 
makes  Travellers  difagree  in  their  Defcriptions  of 
it. 

8.  T  HE  Ri\^er  of  P/^/<?,  Argyropotamus^  or  Rio 
de  la  Plata^  in  Braftl^  hath  it's  Fountain  in  the  Lake 
Xdrayes^  and  receives  a  Branch  from  about  Potoft^ 
and  it's  Mouth  in  37  Degr.  of  South  Latitude, 
which  is  faid  to  be  twenty  Leagues  broad ;  but 
when  it  overflows,  it  has  a  great  many  Mouths, 
which  are  accounted  but  as  one  ;  for  at  other  times 
it  hath  not  much  Water  in  it.  The  Inhabitants  call 
It  Par anaguafa J  i.  e.  The  River  like  a  Sea^  as  Ibme 
obferve. 

9.  THE  Omardnan  is  likewife  a  River  of  Bra- 
ftl^  flowing  thro'  a  long  Trad  from  the  Mountains 
of  Peru.  Thefe  three  great  Rivers  of  Braftly  viz. 
the  Orellana^  xht^Rio  de  la  Plata^  and  the  Omard- 
nan^ meet  in  certain  mediterranean  Parts  of  Braftl^ 
fo  as  to  form  Lakes,  from  which  they  again  rife  fe- 
parate. 

JO.  THE  Rivtr  of  Si  Laurence  flows  between 

Canada  and  New-Holland^   in  Norib  America^    and 

hath  it's  Fountain  in  the  Lake  [Frontenac  or]  Iro- 

A  a  3  quois. 
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quois.      It's  Courfe  is  no  lefs  than  600   German 


Miles. 

PROPOSITION  xxvm, 

^bere  are  Whirlpools  and  deep  Pits  found  in  fome 
Rivers. 

T  H  U  S  in  the  River  Soame  in  Picardy^  between 
Amiens  and  Abbeville^  there  is  a  blind  IVbirlpool^  into 
which  the  Water  riifhes  with  fuch  Violence,  that 
it's  clalhing  may  be  heard  feveral  Miles  off.  There 
are  many  others  of  this  kind, 

PROPOSITION    XXIX. 

River  Water  is  lighter  than  Sea-Water. 

THE  Reafon  is,  becaufe  Sea  Water  hath  much 
Salt  in  it.  From  whence  it  happens,  that  fome 
things  fink  to  the  bottom  in  Rivers  that  floated  up- 
on the  Sea ;  as  very  often  heavy  loaded  Vellels, 
which  were  born  up  at  Sea,  fink  in  the  Harbour. 
However,  the  Proportion  between  them  is  various, 
and  they  both  differ  in  Weight  in  divers  Places. 
We  commonly  fay,  they  are  as  46  to  45,  /.  e.  46 
meafured  Ounces  of  River  Water  equiponderate 
45  of  Sea  Water. 


CHAP, 
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CHAP.    XVIL 
Of  Mineral  Waters^    hot  Baths^    and  Spaws. 

SINCE  there  are  feveral  Species  of  liquid 
Bodies,  or  Waters,  whofe  peculiar  Pro- 
perties feem  lurprizing,,  it  has  given  Occafion 
to  Geographers  to  treat  thereof;  but  all  of 
them  hitherto,  except  a  bare  Recital  of  their 
Names,  and  a  (hort  Account  of  fome  of  the 
moft  extraordinary  Fountains,  have  added  no- 
thing to  give  us  an  Infight  into  their  Caufe. 
But  we  fhall  here  treat  of  them  more  fiilly, 
and  explain  their  Caujes,  and  alfo  fet  them  in 
a  clearer  Light. 

PROPOSITION    I. 

No  Water  is  pure  and  elemeptary ;  but  contdfn  other 
Particles  mixed  with  it^fuchasarefoundm  terrejlrial 
Bodies  I  and  tbefe  are  not  only  earthy ^  but  alfo  ofva- 
rious  other  kindsy  as  Oil^  Spirits,  £5?^.  Btft  that 
is  called  Mineral  Water  which  contains  fo  many  of 
tbefe  Particles  different  from  the  Nature  of  Water 
itfelfy  that  from  them  it  acquires  fuch  remarkable 
Proper  ties  y  as  affe£i  our  Senfes  and  makes  us  take 
notice  of  it. 

Aa4  THE 
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THE  Truth  of  this  Propofition  is  apparent 
from  Experience,  and  is  proved  as  well  from  the 
diflfcrent  Taftea  of  the  Waters  as  from  Dtftillation  j 
and  all  Naturalifts  agree  that  there  is  no  fuch  tiling 
in  Nature  as.purejor  fimple  Water,  or  any  other  E- 
lement  fcparated  from  others,  becaufe  of  the  con- 
ftant  and  various  Agitation  of  the  Particles  of 
Bodies.  But  in  mineral  Waters  (that  we  may  come 
clofer  to  our  Subjedt)  the  caufe  of  this  Mixture 
is  their  receiving  the  fpirituous  Particles  of  he- 
terogeneous Bodies ;  for  Rain  and  the  very  Air  itfclf 
that  covers  the  Water,  is  impregnated  with  ma- 
ny  different  forts  of  Particles, 

ALL  Waters  therefore  have  a  Mixture  of  Par- 
ticles of  another  Nature,  tho*  all  have  not  the 
fame  Quantity  of  them  ;  and  tho'  there  flow  into 
the  Rhtne^  the  Danube^  and  the  Elbe^  and  nito  all 
great  Rivers,  feveral  Rivulets  impregnated  with 
mineral  Particles  in  fuch  Quantities  as  to  aftedt 
the  Senfes ;  yet  becaufe,  befides  thefe,  there  are 
many  other  Brooks  that  flow  into  tlie  fame  Rivers 
which  are  not  impregnated  with  a  fenfible  Quan- 
tity of  heterogeneous  Particles  ;  and  becaufe  moft 
of  their  Water  proceeds  from  Rain  and  Dew, 
therefore  thefe  heterogeneous  Particles  are  not  ca- 
fily  difcovered  in  fuch  great  Rivers,  tho'  they 
are  received  by  them  ;  but  require  to  be  fepara- 
ted  by  Art,  if  we  would  know  their  Tafl:e  and 
Qualities.  W^  therefore  cajl  that  mineral  Water 
wiTich  hath  fome  reniarkable  Property  more  than 
what  }s  obferved  In  common  Water,  or  hath  fo 
large  a  Mixture  of  heterogeneous  Particles  as  fen- 
flbly  to  ^Iter  it's  Taftc, 


PRO^ 
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PROPOSITION   II. 

Mineral  fFaters  are  of  three  kinds. 

S  O  M  E  are  corporeal,  (we  want  a  better  Word 
for  it )  others  fpirituous,  and  the  reft  both  corpo- 
real and  fpirituous.     Thofe  we  call  corporeal  mi- 
neral Waters  do  contain  fixed  and  folid  Particles 
of  Minerals  and  Foflils,   which  can  be  feparated 
from  the  Water,  and  feen  with  the  naked  Eye  ; 
and  fuch  as  thefe  are  of  two  forts :  Some  carry  large 
Particles  of  Minerals  and  Foffils,  which  may  be 
perceived  with  little  or  no  trouble  in  the  Water 
itfelf  5  nor  are  they  properly  fpeaking  mixed  with 
the  Water :  Such  as  thefe  we  treated  of  in  the  fore- 
going Chapter,  and  have  in  them  Grains  of  Gold, 
Silver,  &fr.   and  therefore  are  called  auriferous, 
argentiferous,  (^c.  But  fuch  are  not  properly  called 
mineral  Waters,  becaufe  they  have  not  thefe  Par- 
ticles mixed  with  them,  but  feparate  -,  neither  do 
they  receive  any  Property  or  Quality  from  them : 
yet  becaufe   Men  admire   fuch  Rivers  and  their 
Explication  hath  a  great  Affinity  with  the  Defcrip- 
tion  of  mineral    Waters  properly  fo  called,   we 
thought    fit  to  mention  them   under    the    fame 
Head  -,  to  which  may  be  added  bituminous  Foun- 
tains, 6?r. 

BUT  corporeal  mineral  Waters  are  more  pro- 
perly fuch  as  indeed  contain  folid  Particles  of 
Foflils,  but  fo  fmall  and  minute  that  they  are  en- 
tirely mixed,  and  cannot  quickly  be  diftinguifhed 
by  the  Sight,  unlefs  they  are  made  to  fubfide  by 
Art,  or  a  longfpace  of  Time;  or  by  Concretion 
are  brought  to  a  vifible  Mafs,  fuch  as  Sak  and 
fulphureous  Fountains,  6?r.  and  chymical  Waters 
in  which  Metals  are  diffolved. 

SPIRITUOUS 
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SPIRITUOUS  Waters  are  thofe  that  con- 
tain only  a  volatik  Spirit,  fuch  as  is  found  in  Mi- 
nerals ;  but  have  no  fixed  Particles  in  them  ;  and 
therefore  their  Compofition  can  never  be  made 
vifible. 

W  E  call  thofe  Waters  both  corporeal  and  fpi- 
rituous,  which,  contain  not  only  fixed  and  folid 
Particles  of  Minerals^  but  alfo  volatile  andfpirituous: 
Of  all  which  we  fliall  give  Examples  in  the  fol- 
lowing Propofitions. 

PROPOSITION    IIL 

To  explain  bow  mineral  Waters  are  generated. 

1.  IF  the  Water  be  carried  under  Ground  ivith 
a  rapid  Courfe  among  metalline  and  mineral  Earth, 
which  is  eafily  loofened,  it  is  evident  that-it  walhes 
Particles  from  it,  and  may  carry  along  with  it  Grains 
of  thefe  Minerals ;  and  this  is  the  generation  of 
thefe  corporeal  mineral  Waters  tliat  hold  Grains  in 
them. 

2.  IF  the  Minerals  arc  imperfedl  and  not  fo 
clofely  joined,  as  Vitriol,  Sulphur,  £5?^.  or  even 
Salt,  which  of  their  own  Nature  eafily  mix  with 
Water  ;  and  if  a  Rivulet,  or  Gut  of  Water,  runs 
thro*  Beds  or  Mines  of  fuch  Minerals,  or  be  ftrain- 
ed  thro*  them  (without  a  Chanel  or  Du6t  in  fuch 
a  Manner  as  we  explained  in  Propofition  5.  of 
the  preceding  Chapter)  the  Water  when  it  breaks 
out  at  the  Fountain  will  have  fmall  Particles  of 
thefe  Minerals  mixed  with  it,  and  will  be  cor- 
poreal mineral  Water,  of  a  fubtile  Compofition^ 
according  to  the  fmallnefs  of  die  Atoms.  Now 
whether  the  Water  can  in  like  manner  diflblve  or 
unite  with  itfelf  the  Particles  of  Metals,  is  to  be 
queftioned,  becaufe  they  are  hard  and  folid,  and 
therefore  are  not  eafily  blended  with  Water.    I 

acknowledge 
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acknowledge  this  may  be  done,  but  not  with  fimple 
or  common  Water,  but  by  a  vitriolic  and  fait 
fpirituous  Water,  like  the  Jiqua  Fortis  of  the  Chy- 
mifts  ;  for  as  ylqua  Fortis  diffolves  Metals  into  A- 
toms,  and  eafily .  unites  them  with  itfelf,  fo  that 
they  do  not  fubfide  at  the  Bottom,  unlefs  they 
be  feparated  by  Art :  in  like  manner  when  fuch 
Water  runs  thro*  a  metallic  Earth,  it  may  dif- 
folve  the  metalline  Particles  and  unite  them  with 
itfelf;  and  thus  are  the  corporeal  mineral  Waters 
of  the  fecond  Sort,  accounted  for  and  explained. 
3 .  BEFORE  Metals  are  formed  in  the  Bowels 
of  the  Earth,  Steams  and  Vapours  are  condenfed 
about  the  extant  Corners  of  the  Rocks,  to  which 
they  flick  faft ;  being  at  firft  but  of  a  foft  Subr 
ftance,  though  they  are  afterwards  hardened  by 
degrees;  if  therefore  the  Water  fhould  run  or 
gleet  thro'  the  Places  where  fuch  Vapours  are  in 
Commotion,  it  is  impregnated  with  them  ;  and 
thus  fpirituous  mineral,  and  metalline.  Waters  are 
produced.  Imperfed  Minerals  alfo  make  mineral 
Waters  of  their  own  Nature,  after  another  Me- 
thod ;  viz.  when,  being  heated  by  a  fubterraneous, 
or  their  own  proper,  heat,  they  fend  forth  Spirits 
and  Vapours,  as  Sulphur,  Vitriol,  Salt,  Coal,  tfr. 
And  fuch  Plumes  and  Exhalations  are  always  ftir- 
red  up  where  there  are  fuch  Minerals;  among 
which  the  permeating  Water  is  impregnated  with 
that  Spirit.  Some  think  thefe  fpirituous  Waters 
may  be  generated  by  being  only  carried  thro*  a 
metallic  Earth,  or  by  having  their  Receptacles  in 
it,  or  in  their  Mines  ;  but  it  is  found  to  the  con- 
trary by  Experience,  that  Water  receives  no  Qua- 
lity from  Metals  and  Minerals,  tho'  they  fhould 
be  immerfed  in  it  a  great  many  Years.  There- 
fore, rejeding  this  Opinion,  it  is  mofl  reafonable 
to  fuppofe,  that  thefe  Waters  receive  a  certain  Spi- 
rit, from  the  Seeds  of  Metals,  or  firfl  Principles, 

as 
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as  we  may  call  them ;  or  we  may  fey  that  liich 
Waters  are  impregnated  with  the  fubtile  Spirits  of 
Vitriol,  Salt,  (^c.  by  the  help  of  which  a  Spirit  is 
cxtrafted  from  hard  Metals  ;  but  I  do  not  lay  fo 
great  Strefs  upon  this  latter  caufe  ;  for  a  Queftion 
will  arife  again  about  the  Generation  of  this  fpiri- 
tuous,  mineml,  vitriolic,  and  fait  Water. 

FROM  thefe  together  it  appears,  how  mine- 
ral Waters,  bodi  corporeal  and  fpintuous,  are  ge- 
nerated. 

PROPOSITION    IV. 

fbfre  are  innumerable  Kinds  of  mineral  Water s^  decor- 
ding  to  the  Variety  and  Diverfity  of  the  Particles ^  they 
receive  from  different  Minerals. 

W  E  have  fhewed  and  explained  in  the  former 
Propofition,  how  mineral  Waters  receive  thefe 
Particles  (from  which  their  extraordinary  Qualities 
arife)  from  Minerals,  or  Foffils.  Now  becaufe  there 
are  divers  Kinds  of  Minerals,  it  hence  follows,  that 
mineral  Waters  are  various,  and  alriioft  infinitely 
different  in  their  Qualities ;  not  confifting  of  one 
kind  of  Water  impregnated  with  only  one  fort  of 
Mineral,  but  of  various  Kinds,  mixed  with  various 
Sorts.  Wherefore  mineral  Waters  are  either  fimplc 
or  mixed  ;  and  the  Mixed  have  two,  three,  four, 
or  more,  forts  of  Foffils  in  them. 

HENCE  are,  i .  Metallic  Waters,  as  of  Gold, 
Silver,  Copper,  Tin,   Lead,  Iron,  tfr. 

2.  SALT  Waters,  as  of  common  Salt,  Nitre, 
Alum,  Vitriol,  &c. 

3.  BITUMINOUS  Waters,  fulphureous, 
antimonial,  as  of  Coal,  Ambergris,  6fr. 

4.  WATERS  proceeding  from  various  kinds  of 
Earth  and  Stones,  viz.  Limcftone  Waters,  (which 

receive 
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receive  Particles  of  Lime-Stones)  Chalk,   Oker, 
Cinnabar,  Marble,  Alabafter,  (^c. 

5.  MERCURIAL  Waters,  6?c. 

ALL  thefe  kinds  of  Waters  are  to  beimder- 
ftood  three  Ways,  as  was  faid  in  the  fecond  Pro- 
pofition  (as  all  other  mineral  Waters  are),  viz. 
I.  Some  of  them  are  corporeal,  either  fenfibly  io^ 
or  by  a  refined  and  fubtile  Commixture.  2.  Odiers 
are  fpirituous.     3.  Others  are  both  corporeal  and 
fpirituous.     Thefe  Differences  may  be  applied  to 
the  feveral  Kinds  of  mineral  Waters.    For  Ex- 
ample :  There  are    Golden    Waters  which  arc,. 
I .  Corporeal,  that  carry  Grains  of  Gold,  of  fuch 
Magnitude,  that  with  fmall  Trouble  they  are  dit 
cernabk,  by  reafon  of  their  grofs  or  courfe  Mix- 
ture. 2.  Corporeal,  that  carry  very  minute  Par- 
ticles of  Gold,  well  mixed  with  them ;  and  tho* 
the  fmalleft  Particles  of  Gold,  do  of  their  owa 
Nature  fink  to  the  bottom  in  Water,  yet  that  there 
are  fuch,   appears    fi-om   the  Aqua  Regia  of  the 
Chymifts,  in  which  Gold  is  diffolved  into  Atoms  ; 
but  this  Aqua  Regia  is  not  a  Simple  Water,  neither 
does  any  Water  carry  Atoms  of  Gold  in  it,  unlels 
it  be  before  impregnated  with  other  mineral  Par-- 
ticles.     3.  Spirituous  golden  Waters,  that  have  in-, 
gendered  a  Spirit  and  Vapour  in  the  Earth  from 
wliich  Gold  is  produced.  4.  Golden  Waters  that  are 
both  corporeal  and  fpirituoi^,  viz.  that  have  both 
Atoms  of  Gold,  and  the  Spirit  that  produces  it. 

T  H  US  we  are  to  apply  this-  four-fold  Variety 
to  all  forts  of  mineral  Waters,  whether  fimple  or 
mix*d  (from  whence  innumerable  Species  are  pro- 
duced •,  for  either  the  Bodies  of  Foflils,  or  their  Spi- 
rits, or  the  Body  of  one  Foflil  with  the  Spirit  of  ano- 
ther, are  mixed  or  ingendered  in  the  Water) :  fo  Lea- 
den Waters  are  of  four  kinds,  viz.  i  Vifibly  cor- 
poreal. 2.  Corporeal  by  a  fubtile  Mixture.  3.  Tin- 
ftiycd  by  di«  ipirit  of  Lead,  4.  Impregnated  both 

with 
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with  the  Body  and  Spirit  of  Lead.  And  thefe  four 
Participations  of  Minerals  are  to  be  applied  to 
mercurial  Waters,  Csfr.  and  more  efpeciaUy  to  fait, 
vitriolic,  and  fulphureous  Waters,  becaufe  in  thefe. 
Nature  itfelf  difplays  a  four-fold  Variety  ;  tho*  it  is 
to  be  doubted,  whether  there  be  corporeal  Particles 
of  a  fubtile  Grain  in  metallineWaters.  Spirituous  me^ 
tallic  Waters  are  alfo  very  rare  ;  but  the  Water  of 
Salt,  Sulphur,  ^c.  both  corporeal  and  fpirituous  is 
very  common,  becaufe  thefe  Foffils  are  found  in 
more  Places  of  the  Earth,  and  in  greater  Plenty, 
and  their  Particles  are  alfo  fooner  dafhed  to  Atoms, 
and  diflblved  by  the  Water  5  befide  they  frequent- 
ly emit  Steams  and  Vapours. 
•  L  E  T  us  explain  this  four-fold  Variety  of  Par- 
ticipation by  one  Example  of  Gold. 

I.  I  N  the  preceding  Chapter,  Propofition  i5, 
we  enumerated  thofe  Rivers  that  carry  Grains  of 
Gold,  and  with  this  Treafure  glad  the  Hearts  of 
the  Natives  upon  their  Banks  ;  as  in  the  County  of 
^'^rol^  and  the  neighbouring  Places,  there  are  fe- 
veral  fuch ;  and  as  we  faid  before,  die  B})ine^  the 
Elhe^  the  Danube^  and  feveral  other  great  Rivers, 
carry  Grains  of  'Gold  in  feveral  Places  (and  alfo 
other  Metals  and  Minerals)  which  they  receive  from 
auriferous  Rivulets.  The  Rhine  carries  Grains  of 
Gold,  mixed  with  Clay  and  Sand,  in  many  Places, 
but  efpecially  at  thefe^  viz.  i .  Near  Cotrcy  in  the 
GnTZ'W Country.  2.  At Ma^enfi^ld'.^.  AtEglifdu. 
4.  At  Sokinge.  5.  At  the  Town  of  ^ly^y?,  not  far 
from  Baftl.  6.  At  Newburg.  7.  At  Seltz.  8.  At 
Worms.  9.  At  Mentz.  10.  At  Bacherach^  11.  At 
Bon^  f£c.  The  auriferous  Rivulets,  which  the  Rhine 
receives,  the  Reader  may  fee  in  Thurnbeuferus ;  and 
alfo  thofe  that  run  into  the  Danube^  and  Elbe. 
Small  Grains  of  Gold  are  found  in  the  Elbe  in 
thefe  Places:  i.  At Lotomeritz in  Bohemia.  2.  At 
Pum.     3.  At  Drefden  in  Meifen^    4.  At  ^orgaw. 

5.  At 
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5.  At  Magdenhurg.  6.  At  Lavenburgji^  Tower,  five 
Miles  from  Hamburg.  Several  other  auriferous 
Rivers  are  given  an  Account  of  in  the  forecited 
Book  of  Tburnheuferus  %  and  fuch  as  carry  other  Me- 
tals and  Minerals.  And  thefe  are  auriferous  cor- 
poreal Waters,  of  the  firft  kind,  carrying  vifible 
Grains,  which  ^re  n6t  fo  prc^rly  called  Mineral 
or  Golden  Waters,  becaufe  die  Gold  Grains  are 
not  mixed  with  the  Water,  but  only  carried  in  it 
by  it*s  rapid  Motion  j  the  Water  itfelf  being  un- 
compounded  with  it. 

2.  CORPOREAL  Golden  Waters  of  fine 
Mixture,  whofe  Atoms  are  united  with  the  Atoms 
of  Gold,  like  the  Aqua  Regia  of  the  Chymifts, 
which  diffolves  Gold,  and  unites  it  by  Atoms  to  it- 
felf. For  fince  it  is  poflible  that  there  may  be  in 
J^ature  fuch  Water  as  this  of  the  Chymifts,  which 
may  run  thro'  Golden  Earth,  or  Gold  Mines,  it 
is  reafonable  to  fuppofe,  that  it  eats  out  Particles 
and  diffolves  them  into  Atoms,  and  unites  riiem 
to  itfelf  5  and  from  this  Caufe  proceed  thofe  (or 
fuch  like)  Golden  Rivulets  as  are  defcribed  by 
TburnbeuferuSy  in  his  Account  of  the  Danube^  Rhine^ 

3.  SPIRITUOUS  Golden  Waters  are  but  very 
few,  fome  of  which  perhaps  are  enumerated  among 
the  reft  by  Thurnheuferus  5  but  thefe  arc  not  fo 
much  known  or  regarded,  becaufe  Golden  Earth 
and  Gold  Mines  are  very  fcarce  •,  befides  where  there 
are  fuch  Mines,  there  is  fuch  a  Mixture  of  other 
Minerals,  that  they  are  not  perceptible.  Never- 
thelefs  there  are  fome  Rivulets  in  the  high  Alps  of 
Bohemia^  that  are  faid  to  participate  of  thefe  Gol- 
den Spirits,  as  in  the  Fiechtelberg  Mountains  in  5i- 
lefta.  The  Hot  Baths  alfo  in  the  Bifliopric  of  Coirej 
-are  believed  to  be  impregnated  wkh  this  kind  of 

Spirit,  yet  becaufe  of  the  Mixture  of  other  Mine- 

rals 
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rals  in  a  greater  Quantity,  this  quality  is  rendered 
lels  perceptible. 

4.  GOLDEN  Waters  that  carry  both  the 
Atoms,  and  Spirit  of  Gold,  are  fome  of  thofe 
Kivulets  mentioned  by  the  above-named  Tburfibeu^ 
ferus. 

L  E  T  us  alfo  give  an  example  of  fait  Waters. 

1.  CORPOREAL  faltWater,  whichcarry 
gfrols  and  undigefted  Particles  of  Salt,  are  found  in 
many  Places,  and  fufficiently  known  •,  as  Foun- 
tains, whofe  Waters  produce  Salt  5  and  Sea*Water 
from  which  Salt  is  extrafted  by  boiling* 

2.  SUBTLE  corporeal  fak  Waters,  which: 
contain  Salt  diffolved  into  the  minuteft  Atoms,  are 
fuch  as  are  very  fait,  and  yet  veiy  clear,  as  many 
fait  Fountains  are,  and  Sea-Water  that  is  thin 
and  fine  •,  tho'  there  is  a  great  Difference  in  this  fub- 
tile  Mixture.  Hereto  may  be  referred  the  Urine 
of  all  Animals. 

3.  SP IR I T  UOU  S  feirWaters,  which  do  not 
contain  the  Particles  of  Salt,  but  only  the  Spi- 
rit of  it,  are  of  fuch  a  Nature,  that  if  feveral  Tuns 
be  ever  fo  much  boiled,  they  will  not  yield  any 
Salt.  There  are  a  great  many  of  thefe  in  Germany^ 
and  other  Places,  but  they  arc  feldom  without 
Mixture. 

4.  C  O  R  P  O  R  E  A  L  and  fpirituous  faltWaters, 
which  contain  the  Particles  and  Spirit  of  Salt.  Al- 
moft  all  corporeal  Waters  hkve  fome  fmall  Portion 
of  faline  Spirits  in  them,  but  few  of  them  any 
Quantity.  Thus  the  Fountains  about  the  City  Sah'* 
zinge^  near  the  Rbiney  are  falter  than  oth^r  fait 
Springs,  and  yet  yield  lefs  Salt,  becaufe  their  fharp 
and  brackifh  Tafte  is  heightened  by  a  Spirit  or  vo- 
latile Salt,  which  flies  away  in  the  boiling. 

HENCE  it  appears  how  this  four- fold  Va- 
riety of  Participation  is  to  be  applied  to  the  feve- 
ral 
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ral  kinds  of  mineral  Waters,  viz.  to  vitriolic,  A- 
lum,  and  Lead  Waters,  i^c. 

PROPOSITION  V. 

To  enumerate  the  moft  remarkable  Varieties  of  mineral 
Waters. 

IN  the  foregoing  Propofitions,  we  have  ex- 
plained the  Kinds  and  Difterences  of  mineral  Wa- 
ters, taken  from  their  Nature,  which  confift  in 
having  mineral  Particles  in  them,  which  they  carry 
or  with  which  they  are  impregnated ;  but  becaufe 
thefe  Varieties  are  not  fo  perceptible  to  the  Senfes, 
and  there  are  feveral  Mixtures  of  Minerals  that 
caufe  various,  and  almoft  unaccountable.  Properties 
in  the  Waters,  therefore  they  are  not  fo  eafily 
known  and  diftinguifhed  by  the  Vulgar  ;  for  Wa- 
ters (and  other  Bodies)  become  famous  among  Man- 
kind, and  receive  theii"  Names  from  their  manifeft 
Qualities  which  ftrike  and  affed  the  Senfes,  whofc 
Caufe  and  Explication  is  to  be  deduced  from  their 
Compofition  and  Participation.  There  are  there- 
fore ten  Species  of  Waters,  or  Liquids,  that  flow 
out  of  the  Ground,  which  are  commoi  ly  taken  No- 
tice of  by  the  Vulgar.  I.  Acid  Waters.  2.  Bitter. 
3.  Hot.  4.  Very  cold.  5.  Fat  and  oily.  6.Poi- 
fonous  or  deadly.  7.  Coloured.  8.  Boiling.  9.  Wa- 
ters that  harden  Bodies,  change  their  Colour,  or 
otherwife  alter  them.  10.  Saline.  11.  To  thefe 
may  be  added,  fuch  as  are  invefted  with  other 
uncommon  Properties.  All  kinds  of  Waters  defcri- 
bed  by  Authors,  may  be  referred  to  one  or  other 
of  thefe  Heads.  We  (hall  here  briefly  explain  their 
Generation  and  Differences ;  and  give  fome  Ex- 
amples. 

VOL.  I.  Bb  PRO^ 
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PROPOSiriON    VI. 

To  explain  the  Origin ^  or  Compofttion^  of  acidJVaters^ 
their  Difference  and  real  Species. 

THESE  four  Waters,  called  by  the  Germans 
Saur-Brunnen^  are  celebrated  in  moft  Countries. 
They  proceed  froni  a  Mixture  of  the  Spirit  of 
Vitriol,  Salt,  and  Alum  ;  which  Minerals  are  found 
partly  fimple,  and  partly  mixed,  with  others  more 
or  lels,  in  the  Bowels  of  the  Earth,  efpecially  with 
Steel  and  Iron.  We  prove  this  to  be  the  true 
Caufe  of  Acidulce.  i.  Becaufe  almoft  wherever 
thefe  acid  Fountains  break  out,  there  are  found 
Mines  of  Vitriol,  Salt,  and  Sulphur.  2.  Becaufe 
the  Spirits  of  Vitriol  and  Salt  are  acid,  and  alfo 
the  Spirit  of  Sulphur,  as  appears  from  Chymiftry, 
3 .  Becaufe  no  acid  Body  can  be  drawn  from  thefe 
Acidulce^  but  only  a  Spirit  which  is  no  way  unlike 
the  Spirit  of  Vitriol,  Salt,  ^c. 

T  HERE  is  plenty  of  Acidulce  in  moft  Coun- 
tries, efpecially  thofe  that  abound  in  Mines.  In 
German*)  alone,  their  Number  amounts  to  almoft 
one  thoufand.  Their  Caufe  is  an  acid  Spirit  which 
is  found  in  moft  Bodies,  and  in  all  Herbs  and  Fruits. 

THE  difference  of  ^a<i«/^  is  remarkable :  Some 
are  fo  acid,  that  Men  ufe  them  inftead  of  Vinegar  ; 
fuch  a  Fountain  as  this  is  found  in  the  Province  of 
Nota^  in  Sicil'^  •,  and  another  of  are  markable  four- 
nefs  at  Elbogen  in  Germany.  Other  Fountains  are 
called  vinous  becaufe  they  come  near  the  gratefiil 
Relifli  of  Wine  •,  of  which  kind  there  is  a  famous 
one  at  Schwalbacby  in  the  County  of  Catzenellebogen 
in  Germany  (a).     There  is  a  Spring  near  St  BaU 

domar^ 

{a)  Such  like  Cbalybeates  or  I  Acidula  or  ^our  Waters  ;  for 
Bfmoi  arc  not  fo  properly  called  J  they  do  not  contain  any  rough, 

vitriolic 
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domar^  in  the  Province  of  Lionnois  in  France^  cal- 
led/tf  Fontaine  forte j  which  fupplies  the  w^nt  of 
Wine  ;  for  if  one  fourth  Part  of  it  be  mixed  with 
Wine,  it  will  want  nothing  of  it*s  right  Tafte  and 
Relifh  ;  if  it  be  poured  on  Flower,  it  will  imme- 
diately ferment ;  they  can  boil  no  Meat  in  it,  be- 
caufe  through  the  Subtility  of  it's  Spirit,  it  foon 
evaporates  ;  ittsfo  exraordinary  wbolefome^  that  the 
Inhabitants  thereabouts  feldomjiand  in  need  of  a  Pby 
fician. 

N  OT  far  from  the  Town  of  Bazas  m  Guienne^ 
there  is  fuch  a  Fountain,  of  a  iharp  vinous  Tafte, 
whofe  Waters,  if  they  are  mixed  withafixth  Part 
of  Wine  only,  will  drink  like  neat  Wine,  without 
the  leaft  mixture  of  Water.  Near  Rome  thert  is 
a  fharp  tafted  Alum^Fountain,  whofe  Waters  being 
mixed  with  Wine,  make  a  very  agreeable  Liquor, 
There  is  a  great  Number  of  fuch  Acidula  in  High 
Germany  ;  fome  Part  of  which  flow  into  the  Danube 
and  fome  into  the  Rhine.  There  are  feveral  of  thefe 
in  the  fore-mentioned  County  of  Catzenellebogen^ 
in  the  Eleftorate  of  Triers^  in  2)r^/,  in  the  Grtfons 

vitriolic,  or  acid  Saks  to  make  pofein  a  late  Book  entitled  New 

thcra  tafte  (harp  or  four,  but  ra-  Expiriments  and  Obfervations 

ther  leave  a  fweetifh  Flavour  or  upon  Mineral   Waters   by  Dr 

Fare  wel  behind ;  and  iho'  at  the  Sbato,  See  alfo  Philof.  Tranf.  N» 

£rll  thought  one  would  afcribe  137.  Pag.  247,   and  N®  351 

aiharporTourTaftetothe/'jrr-  P^g.  564. 
tnonty  SpaWi  or  Tunbridge,  Wa-        The  moft  celebrated  Spawsp 

ter»,  yet  if  they  be  rightly  con-  Mineral^  or  MedicinalWaters  in 

fidereditistheirfmartbriskTafte  England^  are  at   thefe  Places  ; 

that  miileads  us  to  think  them  viz.  at  Batbt  and  Tunbridge  ;  at 

acid  or  truly  four.  Thus  Cyder  Farington    it    Dorfetjhire  ;    at 

aod  foft  Ale  when  bottled  will  IJlington,  Hampfted^  and  Pan- 

give  the  like  Pungency  to  the  eras  in  Middlefexi    at    Sear- 

Tongue,  and  fuch  an  acute  Af-  borough^  Harrowgate  and  Cock- 

fe6lion  to  the  Palate,  when  it  is  grave  in  Torkjbirei  St  Winifred's 

fzT  from  being  four,  nis  is  pro-  Well  in  Flint jhire\  at  Dulwicb 

ved from  feveral  Experiments  by  in  Surr'^\  at  Butterby   in  the 

Dr  Slar£.  See  more  to  this  pur-  Bifhoprick  oiDurbamy  Sec. 

B  b  2  Country, 
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Country,  in  Bavaria  -,  and  a  famous  one  called  Hetl- 
hurn^  near  Anderna.  Near  the  Village  Valentiola^ 
in  the  Territories  of  Toledo  in  Spain^  there  are  Foun- 
tains that  are  acid,  and  have  a  vinous  Tafte,  near 
the  Bottom,  but  are  fweet  at  the  Surface ;  which 
Baccius  thinks  proceeds  from  the  fubfiding  of  the 
acid  and  nitrous  Particles  -,  but  I  believe  (if  the  Re- 
lation be  true)  that  it  proceeds  rather  from  a  fub- 
tile  Spirit,  which  by  coming  to  the  Surface,  quick- 
ly expires. 

OTHER  acid  Fountains  are  aftringent,  and 
contrad  the  Palate,  which  is  a  Sign  of  a  Mixture 
of  the  Particles  of  Iron,  or  of  Vitriol  and  Alum, 

THE  Water  of  thefe  Fountains,  is  obferved  to 
be  not  fo  four  in  cloudy  and  rainy  Weather,  which 
is  a  fign  that  condenfed  Air  is  mixed  with  it.  Alfo 
if  it  be  cxpofed  to  the  Sun,  or  ftand  for  fome  Hours 
in  an  open  Veffel,  or  be  carried  in  the  cold  from 
one  Place  to  another  in  Bottles  not  well  corked,  it 
lofes  it's  Acidity  •,  which  is  a  certain  fign  that  this 
Acidity  proceeds  from  a  fubtile  Spirit. 

THEY  have  alfo  the  very  Atoms  of  Vitriol, 
Alum,  Iron,  Salt,  Ink,  fcfr.  and  of  Clay  and  Gra- 
vel, Csfr.  as  appears  from  the  Matter  that  fticks  to 
the  Canals  thro*  which  they  flow. 

THE  Studious  may  coUedl  a  great  many  Ex- 
amples from  Authors.  There  are  no  lefs  than  two 
hundred  acid  Fountains  or  Rivulets,  that  flow  into 
the  Rhine ;  but  becaufe  of  the  Subtility  of  their 
Spirits,  the  Rhine  does  not  tafte  acid  in  the  leaft. 

I F  any  fliould  enquire.  Why  there  are  no  acid 
Fountains  in  the  northern  Countries  ?  I  fuppofe  the 
Caufe  is  owing  to  the  want  of  fubterraneous  Heat, 
and  to  the  great  Denfity  of  the  Earth;  and  for  this 
fame  Caufe  there  is  little  or  no  Gold  found  in  thofe 
Countries. 

?R0^ 
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.    PROPOSITION    VII. 

To  exj>lam  the  Caufe  of  hoi  Baths j  and  to  enumerate 
the  moji  famous  ones. 

THERE  is  a  Fountain  in  Iceland^  which  is 
thought  to  be  hotter  than  any  of  the  reft,  fo  that 
it*s  Waters  differ  not  from  thofe  that  are  heated 
to  the  higheft  Degree  by  Fire  {b) ;  but  Caronius 
writes,  that  in  Japan  there  is  a  Spring  fo  hot>  that 
no  Water  can  be  brought  to  the  fame  Degree  of 
Heat,  by  the  moft  vehement  Fire ;  it  alfo  retains 
it's  Heat  three  times  longer  that  our  common  Wa- 
ter heated.  It  flows  not  conftantly,  but  twice  a 
Day  for  an  Hour,  with  a  great  Force  of  Spirits, 
and  makes  a  Lake,  which  fas  another  Author  tells 
us^  is  called  by  the  Inhabitants  Singacko^  i.  e.  Hell. 

NEXT  after  thefe,  the  Baths  at  Baden  in  Swit-^ 
zerland  are  famous  for  their  Heat.  To  thele  fuc- 
ceed  the  Afonenfian  Baths  in  Ital'j.  There  are  a 
great  Number  of  common  ones  in  High-Germany 
and  other  Places  {c).  In  Scotland  there  is  a  Lake 

called 

(b)  *  Dr  Paulas  Biornonius  which  comes  out  of  a  Rock  in  a 

tella    ^in    PbiloJ^  Tranf  N«  frcfh  Current,  near  to  a  fine 

III.  Pag,  238.^  that  fome  Rivulet,  of  good  cool  Water, 

Foantainsin/r//4/y^arefohot  but  is  fo  hot  that  it  foon  boils 

that  in  a  quarter  of  an  hour  Eggs,  Crawfifli,  Chickens,  l^c, 

they  will  fufficiently  boil  great  The  Baths  at  Baden  in  Auftria 

Pieces  of  Beef,  which  b  thus  are  tolerably  warm,  and  tinge 

ordered:  they  hang  the  Kettles  Metals    with    other    Colours, 

with  cold  Water,  over  them  «  Thofe  at  the  Town  of  Bath  in 

in  which  they  put  the  Meat  to  «  Sonterfetjhire  arc  not  fo  very 

be  boiled)  for  fear  of  either  *  hot  f even  the  hotteft  of themy 

burning  or  throwing  up  the  *  as  to  harden  an  Egg ;  yet  thero 

Meat  by  the  fervent,  and  ve-  '  is  a  Spring  in  the  King's  Bath 

hement  Ebullition  of  the  Hot  *  fo  hot  that  it  is  fcarce  fuffer* 

Waters,  *  able,  fothat  they  are  fain  to 

(e)  There  is  a  very  hot  Spring  •  turn  much  of  it  a  w^,  for  fear 

%& Mineral  W^uen  in  Jamaica  *  of  inflaming  the  Bath.  The 

6b  3  Qiieen*s 
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called  Nefs  that  difcharges  itfelf  into  a  River  of 
that  Name ;  which  tho*  they  be  neither  of  them 
hot  yet  they  never  freeze^  but  ftill  fmoke  in  firo- 
fty  Weather. 

THE  Caufe  and  Generation  of  hot  Baths  is, 
I.  A  Mixture  of  fulphureous  Particles  which  are 
gleaned  by  the  Water  as  it  is  carried  thro*  the  fiib- 
terraneous  Paffages,  or  rather  as  it  gleets  thro*  the 
Sulphur  Mines  to  the  Receptacles  about  the  Foun^ 
tains.  2.  Fumes,  Vapours,  and  Exhalations  in  the 
Bowels  of  the  Earth,  where  there  is  pure  or  impure 
Sulphur,    Foflil-Coals,    Amber,     c?f.    For  thefe 


Queen's  Batb  is  not  fo  hot» 
having  no  Springs  of  it's  own, 
but  receives  it's  Water  from 
the  King's.  The  Crofs-Batb 
is  fomething  colder  than  the 
others,  and  eats  out  Silver  ex* 
ceedingly;  a  ShilHng  in  a 
Week's  time  has  been  To  eaten 
by  it  that  it  might  be  wound 
about  one's  Finger.  In  Sum- 
mer they  purge  up  a  green 
fcum  on  the  Top,  and  in  Win- 
ter leave  a  Tellow  one  on  the 
Walls.  The  Walls  that  keep 
in  the  hot  Springs  arc  very 
deep  fet,  and  large ;  ten  Foot 
thick,  and  fourteen  deep  irom 
the  Level  of  the  Street.  The 
Cement  of  the  Wall  is  yellow 
Clay,  Lime,  and  beatenBricks. 
In  the  Year  1659,  the  Hot 
Bath  (oTit  particularly  {o  cal- 
led of  equal  Heat  with  the 
Kings  Bath)  was  much  im- 
paired with  the  breaking 
out  of  a  Spring  which  the 
Workmen  at  laft  found,  and 
rcftored.  In  digging  they 
came  to  a  firm  Foundation  of 
factitious  Matter  which  had 
Holes  in  it  like  a  PumiceJtone» 
thro' which  the  Water  plaid  i 
I 


'  fo  that  it  is  likely  the  Springs 
'  are  brought  thither  by  Art : 

*  Whence  probably  was  the  Ne- 

*  cromancy  which  the  People  of 

<  antient  times  believed,  and  re- 

*  ported  to  have  contrived^  and 

*  made  thefe  Baths ;  as  in  a  very 

*  antient  Manufcript  Chronicle 

*  I  find  thefe  Wordi:  WhenLud 

*  Hiiihras  was  dead,  Bladud  a 

*  great  Ktgromancer  was  made 
'  Kbg  J  he  made  the  Wonder 

*  of  thcHtf/  Bath  by  his  Wgro- 

*  mancy,  and  he  reigned  twenty 

*  one  Years,  and  after  he  died, 

*  and  lies  at  the  Ntw^roy.  And 

<  in  another  old  Chronicle  *tia 

*  faid :  That  King  Bladud  fent 

*  for  the  Necromancers  to  A- 

*  thens  to  effeS  this  great  Bufi* 

*  nefs%   who,  'tis  likely  were 

*  no  other  than  canning  Arti- 
'  ficers  well  skilled  in  ArchiteC'- 

*  ture  and  Mechanics,'*  This 
from  Mr  Jofepb  GlanviPs  De^ 
fcription  of  Bath,  in  Phih/opb. 
Tranf.  No  49.  Dr  Brown  bysp 
the  natural  Baths  at  Snda  are 
the  nobl^  in  Europe^  not  only 
for  their  variety  of  hot  fprings 
but  alfo  for  the  Mi^ifkrence 
of  their  Buildings. 

Bodies 
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Bodies  conftantly  emit  hot  Smoke,  which  warms 
the  Water  as  it  paffes  fuch  Places  (i).     Never- 
thelefs  in  moft  Baths  there  is  a  Mixture  of  the 
Particles  of  Alum,  Iron,  or  Nitre,    which  give 
them  an  aftringent  and  tartifh  Tafte.     Moft  Baths 
that  we  know  of,  flow  without  ceafmg,  except  the 
femous  Pepper-Baths  not  far  from  Coire  in  the 
Grifons  Country  in  G^r»itf»y,  whofe  Waters  contain, 
befide  Sulphur,  fome  Gold,  and  not  a  little  Nitre. 
They  begin  to  fpring  yearly  about  the  third  of 
Jkfoy,  and  ceafe  to  flow  about   the  fourteenth  of 
September.     The  moft  celebrated  Baths  in  Germany 
are,  the  leaden  ones  in  Louvaw  5  the  EmfenbadiS 
above  Conftsnce',  thofe  near  Geherfweil  in  Alfatia  % 
thofe  in  the  Marquifate  of  Baden  j  thofe  in  the 
Dukedom  of /i^r/^w^^rg,  calkd  IfVSad -,  the  Cel- 
lenjian  Batlis ;  the  Blaftanian  Baths,  near  Tubingen^ 
&c.     There  are  many  in  Japan  and  the  Indian 
Wands :  and  fome  in  the  yfzores  fo  hot  that  £ggs 
may  be  boiled  hard  in  them. 

PROPOSITION    VIII. 

To  explain  the  Caufe  and  Generatoin  of  oily  and  fat 
Uquids  that  flow  out  of  the  Earthy  and  to  enume* 
rate   the  Places  in  which  the  chief  of  them  arc 
found. 

SOME  Fountains  pour  out  a  bituminous  Li-- 
quor,  others  a  fet  Water,  or  Water  in  which 
Drops  of  Oil  fwim  about.    Two  Miles  from  £- 

(d)  They   beHr  acoouDt  for  which    Commixture    arifes  t 

the  Heat  of  thefic  Pounttins,  great  FermenUtioQ  that  caufes 

who  fuppofe^  that  two  Streams  Heat,   as  we  fee  in  Vitriol  and 

having  run  thro'»  and  imbib-  T^rtar^   which  when  mingled 

cd    certain  Sorts    of  different  c^afe-  an    intenfe    Heat    and 

Minerals,    meet  at  laft,.    and  Ebullition,    ^te  the  lafi  mn^^ 

miogie    (heir   liiquorsj   irom  tiomd  Philof.  Tranfafl. 

B  b  4  dinburgb 
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dinburgh  in  Scotland  there  flows  a  Fountain  upon 
the  Superficies  of  which  fwim  Drops  of  black  Oil, 
which  the  Inhabitants  ufe  o  foften  their  Skins, 
and  to  remove  Scabbinefs  {e).  Among  the  An- 
tients  a  River  in  Cilicia  called  Liparis  was  famous^ 
in  which  they  that  waflied  themfelves,  were  there- 
by anointed  as  if  they  had  been  in  Oil ;  but  I 
doubt  whetlier  there  be  any  fuch  River  now.  So 
likewife  there  was  a  Lake  in  Ethiopia  which  anoin- 
tai  thofe  that  i*wa,m  in  it.  In  India  alfo  there 
was  a  Fountain  which,  in  a  clear  Sky,  fent  out 
abundance  of  Oil.  At  Carthage  there  was  a  Foun- 
tain upon  which  floated  an  Oil  that  fmelled  like 
the  Saw-duft  of  a  Citron-Tree:  this  they  made 
ufe  of  to  anoint  their  Cattle  with.  Vitruvius  telb 
us,^  that  there  were  Fountains  in  the  Ifland  of 
Z^«/,  and  about  Dyrrhacbium,  now  Durazzoj  and 
jifioUoniay  that  vomited  out  a  great  deal  of  Pitch 
avidi.  the  Wat^r^  ,  Near  Babylon  there  was  a  vaftly 


[e)  Pliny  faith,  that  the  SaJo- 
ninn  Fountain,  and  Jndrian 
Spring  flow  •  with  Oil-  and 
Wine.  *  Polyclytus  relates,  that 
V.ttear   Soli  a   City  of  Cilida 

*  there  was  a  Spring  that  Tup 
«'  plied  the  Place  of  Oil.     ne(^ 
^-  phraflus  fay5,  that  there  was 

*  a  Spring  in  Ethiopia  which 

*  had  the  fame  Faculty  ;    that 

*  the  Water  of  the  Spring  Lycos 
'  would  burn  by  putting  a  Can- 
^  die  to  it ;  and  the  fame  is  re-^ 

*  ported  of  Ec  bat  ana  J"  Clarke 
uponRohault's  Phyf.  Vol.  2.  ftg.' 
201.  Many  fuch  Fountains  of 
Petroleum,  and  oily  Stibftances, 
are  now  to  be  met  with  up  and 
down  ;  as  at  Pitchford  in  ihrop- 
•jbirey  and  in  the  Ifland  ofZant^ 
very  plentifully ;  in  thfe  Falhi- 
fifte,  fubjefl  to  the  Grifons  j  at 
the  Foot  of  Mount  Zebia  in  the 


Duchy  of  M'deha ;  at  Gab/an 
in  the  Road  from  Montfeilier 
to  Beziers  in  Languedoc.  The 
Inhabitants  living  near  thefe  fat 
oily  Springs,  take  Care  to  gather 
and  feparate  the  Bituminous  fub- 
(bnce  from  the  Water;  They 
gather  iti/«itb  Ladles,  and  put- 
ting it  into  a  Barrel,  feparate  the 
Water  from  the  Oil  by  letting 
out  the  firft  at  a  Tap  towards 
the"  iBottom  of  the  Veffel.  In 
the  Ifland  of  Barbadoes  there  n 
a  Rivulcl,  called  f ugh  River ^ 
which  hath  upon  it*s  Surface  in 
many  Places  a  certain  oily  Sub- 
ftance,  which  being  carefully 
taken  off>  and  kept  a  little 
Time,  is  fir  to  burn  in  Lamps 
like  ordinary  Oil.  Near  Cape 
HeieHi  in  Peru  there  are  Foun- 
tains of  Roiin  (or  fomething  like 
it)  whieh  flov^  in  Abundance. .. 

broad 
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broad  Lake,  called  Afpbaltites  Limney  that  had  a 
liquid  Bitumen  fwimming  upon  it,  with  which 
S  emir  amis  cemented  the  large  Brick- Walls  which 
furrounded  Babylon.  At  this  Day  there  is  a  Foun- 
tain near  Degemfie^  a  Monaftery  in  Bavaria^  whofc 
Surface  is  covered  with  Oil,  which  is  daily  car- 
ried away  by  the  Natives.  There  are  alfo  great 
Lakes  in  S'jria  and  Africa  which  fend  forth  Heaps 
of  Bitumen,  The  Acidula  at  Scbwalhacb  if  they  * 
be  kept  quiet  in  a  Veffel  for  fome  Hours,  there 
will  be  finall  Drops  of  Oil  fwimming  on  the  Top  of 
them.  A  greater  quantity  of  fuch  Drops  are  found 
in  a  Fountain  called  Oelbrunn  near  the  Village  Lam- 
ferfcblocb  not  fer  from  Hagenaw.  And  in  moft 
Baths  there  are  found  bituminous  Particles,  after 
they  have  flood  to  fettle  for  fome  Time  ;  as  in  the 
Petrolean  Baths  in  the  Kingdom  of  Naples. 

THERE  are  alfo  great  Numbers  of  Foun- 
tains which  do  not  produce  Oil  on  their  Surfaces, 
but  pour  out  a  meer  fat  or  bituminous  Liquor. 
Near  GerfiacbrnxH^tYdXltycsMLtdLeberftbal^  there 
flows  from  an  old  exhaufted  Mine  a  thick  Oil  or 
Bitumen  which  the  Country  People  ufe  inftead  of 
Greafe  to  the  Axle-Trees  of  their  Wheels,  but 
they  are  ignorant  of  it's  fuperior  Virtues;  for 
Tbernbeuferus  tells  us,  that  an  excellent  Balfam  may 
be  prepared  from  it.  In  the  Ifland  Sumatra  there 
is  a  Fountain  which  pours  out  a  kind  of  liquid 
Petroleum  :  fome  fay  it  is  a  kind  of  Balfam  ;  there 
are  faid  to  be  alfo  Founuins  of  Ambergris  there. 
They  find  a  bituminous  Fountain  in  Peru  near  thq 
Sea,  which  emits  a  frnall  Rivulet  into  it,  and  is  ufed 
by  the  Inhabitants  inftead  of  Pitch*,  neither  have 
they  any  other  fort  of  Matter  fo  like  it.  Not  far 
from  Scbimacbsanin  Perfta^  at  the  Foot  of  the  high 
Mountain  Barmacb^  there  are  about  thirty  Fountains 
that  fend  out  a  Napbtba  or  bituminous  Subftance  ; 
but  they  lie  1qW|  and  fpring  yd^  great  Violence 

inta 
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into  Wells  about  two  Ells  deep,  which  are  made 
with  wooden  Steps  for  the  Conveniency  of  defcend- 
ing.     They  emit  a  ftrong  fulphureous  Spirit,  which 
is  of  two  Colours ;  in  fome  places  red,  and  in  o- 
thers  white ;  the  later  is  of  a  more  pleafant  SmelK 
THE  Caufcofthefe  bituminous  Fountains  is 
a  fulphureous  and  bituminous  Matter  melted  in 
the  Bowels  of  the  Earth,  and  preflcd  upwards  by 
a  hot  Spirit.    Their  Differences  arife  from  the  dif- 
ferent fet  Minerals  that  fupply  them ;  as  Amber- 
§ris.  Amber,  the  Oil  of  Petrol,  Pitch,  Naphtha^ 
itumen,  fcfr. 

PROPOSITION    IX. 

To  explain  the  Origin  of  Waters  that  tajie  hitter ;  and 
to  enumerate  the  Places  of  the  Earth  in  which  they 
are  found. 

ON  t)Mt  Short  ot Cormandel  in  India  there  are 
feveral  Springs  and  Wells  whofe  Waters  are  bit- 
ter tho*  they  fpring  up  among  the  Rocks.  In 
Pontusj  a  Province  o{  Afia  minor ^  there  is  a  fmall 
Rivulet  at  the  Town  of  Callipade^  called  Exam- 
peany  whofe  Water  b  bitter ;  this  makes  the  River 
Hypanis  alfo  bitter,  into  which  it  flows.  The  Rea- 
der  may  coUeft  fevpral  more  Examples. 

THEY  come  from  an  impure  Sulphur,  Bitu- 
men, Nitre,  Copperas,  Copper ;  as  Water  by  long 
ftanding  in  a  Coppei*  Veflel,  acquires  a  bitter  tafte. 
But  I  cannot  credit  what  Molina  delivers  in  his 
Defcription  of  GaUicia^  viz.  that  there  is  a  Lake 
in  Ireland  whofe  Waters  are  one  half  of  the  Day 
fweet,  and  the  other-half  bitter. 

THE  Lake  Afphaltites^  which  is  alfo  called 
the  Dead  Sea,  in  Paleftine^  hath  bitter  Waters, 
becaufe  of  an  impure  Bitumen  mixed  with  them, 
fo  that  by  right  it  bdongs  to  the  fet  Waters  in 

the 
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the  laft  Propofition.  It  fends  forth  a  naujfeous 
ftinking  Vapour.  Every  thing  without  Life  fa 
there  drawn  to  the  Bottom :  but  it  fuffers  no  li- 
ving Creature  to  finfc ;  neither  does  it  grow  fwecter 
tho*  it  abforbs  the  whole  River  Jordan  that  con- 
ftantly  flows  into  it.  It's  Waters  are  poifonous  by 
reafon  erf  it's  containing  Arfenic  (/). 

PROPOSITION   X. 

5J>  ixplain  tbi  Caufi  of  very  cold  Springs^  and  t(P 
enumerate  the  Places  of  the  Earth  in  which  they 
are  chiefly  found. 

NOT  far  from  Vienne  in  the  Province  of 
Daupbifie  in  France  there  is  a  Fountam  fb  cold, 
that  it  fwells  the  Mouth  of  thofe  that  drink  it  5 
nor  can  any  one  endure  his  Hands  in  it.  It  is 
not  diminifhed  when  Water  is  drawn  out  of  it, 
nor  augmented  by  pouring  it  in.  On  the  Coaft 
(^  /Ibex  in  Ethiopia  (formerly  inhabited  by  the 
Troglodytes)  there  are  excream  cold  Fountains,  tho* 
the  Sun  be  exceflive  hot  there.  Four  Miles  from 
Gratz  in  Stiriay  are  Fountains  boiling  up  in  a  low 
Place,  fo  cold  that  none  can  drink  the  Water  run- 
ning or  drawn  from  thence.  About  a  Mile  from 
Culma  there  is  a  Fountain  that  pours  out  Water 
with  a  ftrong  Spirit  as  if  it  were  boiling,  tho*  it 
be  very  cold,  which  makes  them  call  it  the 
Mad-Water, 

(/)   Oar  Cotmtryman  Mr  and  it  bore  hit  Body  in  fwim* 

MawfJre/  obferved  this  Lake  ming  with  an  uncommon  Force; 

narrowly  upon  the  Spot ;  but  but  as  to  the  Report  of  a  Man 

could  not  perceive  any  Smoak  wading  into  it  as  high  as  his  Na« 

or  Vapour  afcending  above  the  vel»  will  be  buoyed  up  by  it« 

Sur&ce  of  the  Water,  as  Is  de-  this  he  found  not  to  be  true* 

fcribed  in  the  Writings  of  Geo*  Salmon. 
^phers.  He  alfo  went  into  it, 

THE 
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THE  Caufe  of  their  Coldnefs  is,  1.  A  Mixture 
of  Nitre  and  Alum,  alfo  of  Mercury  and  Iron,  ^c. 
2.  The  great  Depth  from  whence  they  fpring,  fo 
that  they  want  the  Rays  of  the  Sun,  and  the  ful- 
phureous  Heat  under  Ground, 

THERE  are  alfo  Fountains  that  are  cold 
And  hot  by  turns.  In  Catalonia  there  is  a  ial( 
Fountain  and  Lake,  which  are  extream  hot  in  the 
Winter  and  as  cold  in  Summer.  This  is  common 
to  feveral  others.  I  fuppofe  the  Caufe  of  it  is, 
that  the  Pores  of  the  Earth,  being  open  in  Sumr 
mer,  let  out  the  fubterranean  hot  Spirit  thro* 
them :  which  being  fhut  in  during  Winter,  k^p 
it  as  in  a  Furnace  or  Oven,  to  warm  the  Water. 
Thus  fome  Founuins  are  hotter  in  the  Ni^  than 
in  the  Day. 

PROPOSITION   XI. 

Yo  explain  the  Origin  of  tbofe  fVafers  that  fe^m  to 
turfi  Bodies  into  other  Species ;  and  to  enumerate  the 
^     Places  of  the  Earth  in  which  they  are  found. 

T  H  E  R  E  are  fome  Waters  which  petrify  Wood 
or  turn  it  into  hard  Stone.  A  little  above  the 
City  of  Armagh  in  Ireland ^  there  is  a  fmall  Lough, 
in  which  if  a  ftick  of  Wood  be  fixed,  and  con- 
tinue for  fome  Montlis,  the  Part  that  ^  faft  in 
the  Mud  becomjes  Iron,  and  that  in  the  Water 
turns  to  a  Whetftone,  and  that  above  Water  con- 
tinues to  be  Wood.  This  is  reported  by  Giraldus 
and  Maginus :  but  Brietius,  by  what  authority  I 
know  not,  fays  that  it  is  a  Fable  throughout  (g). 

In 

[g )  There  is  certainly  oq  fuch  fy ing  quality ;  but  upon  due  cx- 
Lougb  as  this  in  Ireland',  their  amination  it  is  found,  that  the 
famous  Lough  Neagh  was  for-  faid  quality  is  to  be  afcribed  to 
merly  thought  to  have  a  petri-    the  Soil  of  the  Ground  adjacent 

to 
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In  the  North  Part  of  IJlJier  (a  Province  in  Ire- 
land) there  is  a  Fountain,  in  which  if  Wood  be 
immerfed  feven  Years  it  will  be  petrified.  There 
are  Loches  of  Water  in  the  Province  of  Beaujfe 
in  France^  that  petrify  every  thing  thrown  into 
them.     At  the  Town  of  Sem  in  \Cbampagne\  near 


to  the  Lake,  rather  than  to  the 
Water  of  the  Lake  itfelf.  There 
are  fome  Waters  in  Scotland  that 
petrify :  A«  in  Glevilj^  at  a  Place 
called  Acbigniglium^  there  is  a 
Rivulet  which  fo  turns  Holly  in- 
to a  grecnilh  Stone,  that  they  or- 
dinarily make  Moulds  of  it  for 
calling  of  Balls  for  Fuzees ;  and 
linkers  that  work  in  Brafs, 
make  both  their  Moulds,  and 
melting  Pots  of  it,  and  Wo- 
men their  round  Wharls  for 
fpinning.  Alfo  upon  the 
north  Side  of  the  firth  oi  Forth 
there  b  a  Cave,  from  the  Top 
of  which  drops  Water  that  in 
falling  makes  long  Columns  re- 
fcmbling  the  Pipes  of  a  Church 
Organ,  and  fome  of  different 
Figures.  See  PhiloJ.  Tranf.  a- 
bridged  by  Lowtborp.  Vol.  2. 
Page  321,  325.     *  There  is  a 

*  River  in  Thrace  which  if  you 

*  drink  of  it,    will  turn  your 

*  Bowels  into  Stone,  and  cafes 

*  with  Marble  whatever  is  put 

*  into  it.  Concerning  which  5^- 

*  neca  thus  fpcaks  in  his  Natural, 

*  ^efi.  Book  3.  Chap.  20.  the 

*  Mud  of  it  is  of  thatNaturc  that 

*  it  glues  Bodies  together,  and 
«  hardens  them.  As  the  Dull  of 
«  Puteoli^  if  it  touches  the  Wa- 

*  ter,  it  becomes  Stone,  fo  on 

*  the  contrary,  this  Water,  if  it 

*  touches  any  thing  folid,  fticks, 
«  and  cleaves  to  it.  Hence  it  is 
;  that  Things  thrown  into  this 


*  Lake  are  afterwards  taken  out 

*  and   converted  into  Stones. 

*  The  fame  Thing  happens  in 

*  fome  Parts  of  Italy,  if  you  put 

*  in  a  Rod  or  a  green  Leaf,  in  a 

*  few  Days  after,  you  take  out  a 

*  Stpne.    And  Pliny  Book  2. 

*  Chap.    103.   fays,  *   In  the 

*  Cieous  River,  and  in  the  Lake 

*  o^VelinuSf  in  the  Country  of 

*  Marca  diAncona^  Wood  call 
'  in  is  covered  over  with  aftony 

*  Bark,   and  alfo  in  Surius  a 

*  River  in  CoUbis ;  fo  that  a 
'  hard  Bark  commonly  covers 

*  over  the  Stone  ftill.     So  like- 

*  wife  in  the  River  Silarius,  be- 

*  yond  Sarrentum, not  only  Rods 

*  put  in,  but  alfo  Leaves  turn  in- 

*  to  Stone ;  the  Water  is  other- 

*  wife  very  wholefome  to  drink. 
Clarke  upon  Robault'sPbyf.  Vol. 
2.  Pag.  202.  In  the  Iflandof //rfy- 
nan  near  Cbifia  there  is  a  Water 
of  fuch  a  Ilrange  quality  that  it 
petrifies  fome  fort  of  Fifhcs 
when  they  unfortunately  chance 
to  enter  into  it.  Among  the 
^ickfiher  Mines  in  Guiana- 
vilica  in  Perus  is  a  Fountain  of 
hot  Water  whofe  Current  hav- 
ing run  a  coniiderable  way,  turns 
at  lafl  into  a  foft  kind  of  Rock, 
which  being  eafily  cut,  and  yet 
very  lading,  is  ufually  employ- 
ed for  building  of  Houfes  there- 
abouts. There  are  feveral  pe- 
trifying, and  incruftating  Wa- 
ters in  Virginia^  Sec. 

a  Lake, 
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a  Lake,  there  flows  a  petrifying  Fountain.  Vu 
truvius  tells  us  that  there  is  a  broad  Lake,  be- 
tween Mazaca  and  ^uana  in  Cappadocia^  which 
changes  a  Reed  or  a  ftick  of  Wood,  in  <Mie  Day, 
into  Stone.  There  is  a  Fountain  near  Charleys 
Baths  in  Bohemia^  in  which  if  Wood  lie  long  it 
is  turned  into  Stone.  Such  as  thefe  are  found  in 
divers  other  Places.  Other  Waters  are  thought 
to  change  Iron  into  Copper,  which  in  b&  they 
do  not,  only  becaufe  thefe  Waters  carry  the  Spirit 
and  Particles  of  Vitriol  and  Copper,  they  eat  out, 
and  by  little  and  little  diflblve,  the  Particles  of 
Copper  as  they  flow  along  with  the  Water. 

THE  Caufe  whv  thefe  Waters  turn  Wood  into 
Stone  is,  i.  Some  cio  not  change  die  Wood  itfelf 
into  Stone;  but  the  earthy,  ftoney,  faline  Par- 
ticles contained  in  the  Water  ftick  to  the  Wood, 
and  only  incruftate  it  with  a  ftony  Cruft.  2.  O- 
thers  do  not  change  the  Wood  into  Stone,  but 
give  it  a  hardnefs  equal  to  that  of  Stone,  3.  If 
any  Water  have  a  true  petrifying  Quality,  I  fup- 
pofe  it  may  be  accounted  for  thus  {h).    The  chief 

Difference 


\b)  *  [In  the  Summer  of  the 

*  year  1729,  1  happened  to  fee 

*  the  fiimous  petrifying  Spring 
€  ciiXtdDroppingWellziKnare/' 

*  borough  in  Yorkjhire.  It  arifes 
«  fome  yards  from  the  Top  of  a 

<  Break  of  hard  marlv  Earth  (I 

<  cannot  call  it  a  Rock,  it  being 

<  feveral  Degrees  more  foft,  and 
c  crumbling  than  our  common 
,  Rygnte  Stone)  made,  I  fuppofe, 
I  fome  time  or  other  by  th^  Ri- 
,  ver  "Nild  which  flows  very 
4  near  to  it.  The  Current, 
s  which  is  but  fmall,  runs  to 
,  the  Break  wards,  where  bc- 
i  ing  interrupted  witk  Sticks, 


Twigs,  and  Mois  laid  for  that 
Purpofe  on  the  Edge  <^  it,  it 
is  diffufed  all  over  the  Stone, 
and  partly  gleets  down  the 
fides,  and  partly  &lls  perpen- 
dicularly in  Drops  upon  fome 
Pebbles,  where  there  is  a 
fmall  Matter  of  Water  below« 
*  This  Well  doth  Inr  no  means 
petrify  Wood,  Mow,  £3^^.  put 
into  it,  but  only  incrufts  them 
all  over  with  a  ftony  Cruft  ; 
Neither  hath  it  this  incrufting 
quality  (at  the  Spring  Head) 
before  it  comes  to  the  Break, 
and  runs  down,  or  drop,  from 
the  foft  marl/  Stone* 

I  am 
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Difference  that  can  be  perceived  by  the  Eye  be- 
tween Wood  and  Stone  is,  that  in  the  Wood  there 
are  as  it  ^ere  long  Fibres  in  which  it's  Parts  co- 
here, tho'  not  very  clofe.  But  in  Stone  the  Particles, 
being  as  it  were  Sands  or  Atoms,  are  not  joined 
by  any  extended  Fibres.  If  therefore  it  he  the 
Nature  of  any  Water  to  diflblve,  and,  as  it  were, 
grind  the  long  fibrous  Particles  of  Wood,  that 
'they  do  no  more  cohere  after  this  Manner,  but 
are  ftill  more  condenfed,  the  Difference  between 
it  and  Stone  will  not  be  {o  great  as  to  be  dif- 
cerned  by  the  Eye  5  yet  it  is  probfable  that  thefe 


<  I  am  the  larger  upon  this, 
becaufe  ic  feems  to  point  out 
the  trueReafonofPctrifaftion; 
for  is  it  not  hence  reafonable 
to  fuppofe  ?  that  the  Water 
gleetingdown  the  fides  of  the 
foft  Stone,  corrodes  the  minu- 
teft  of  it's  Particles,  and  is  im- 
pregnated with  them ;  which 
are  again  feparated  from  the 
Water,  by  putting  fticks  of 
Wood  into  it,  (by  the  Power 
of  Attradling)  as  we  fee  fome 
kinds  of  Salt  feparated  from 
Water  by  the  like  Means,  and 
other  Bodies  feparated  from 
thofe  that  are  compounded 
with  them,  by  fuch  as  are 
found  by  Experience  to  attract 
their  Particles.  Now  when 
thefe  Particles  are  fo  minute 
and  fubtile,  as  to  intrude  with 
the  Water  into  the  Pores  of 
the  Wood,  in  procelsof  Time, 
when  it  is  throughly^  foakcd, 
the  Interftices  will  be  quite 
filled  with  ftony Particles ;  and 
if  any  thing  ligneous  remain, 
it  is  fo  well  guarded  and  in- 
cruftated  by  thefe  Particles 
that  it  is  not  perceptible,  nor 


to  be  a6led  upon  by  Fire :  bat 
if(^s  in  the  prefent  Cafe)  the 
Particles  are  not  fo  minute  as 
to  penetrate  the  Pores  of  the 
Wood,  they  only  flick  clofe 
to  the  outfide  of  it,  and  parget 
it  over  (as  it  were)  by  degrees 
to  a  confiderable  thicknds. 

*  What  (Irengthens  this  Opi- 
nion very  much  is ;  that  the 
Particles  of  the  Cafe  or  Cruft, 
when  ground  to  powder,  are, 
to  all  appearance,  like  the  Par- 
ticles of  the  Stone  from 
whence  theWater drops,  only 
the  later  is  fomething  whiter 
and  rounder. 

*  Is  not  therefore  fuch  fub- 
terraneous  Earth  as  this,  thro* 
which  the  Water,  of  fuch  like 
Qualities,  runs,  the  Caufeof 
Petrifaaion  ? 

*  Becaufe  we  may  gather 
from  hence  the  Reafons  why 
Fountains  petrify  fome  fores 
of  Wood  throughout,  but  not 
others ;  alfo  why  fome  petri- 
fy only  the  Bark,  Sap,  or 
fofteft  Part,  and  otbao-  osijr 
iccafeit,  ifc. 

mineral 
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mineral  Waters  communicate  fomc  Subftance  even 
to  Wood  itfelf. 

PROPOSITION    XII. 

^0  explain  the  Caufe  ofpoifonous  or  lethiferous  Wa- 
ters ^^  and  to  enumerate  the  Places  of  the  Earth  in 
which  they  are  found. 

THE  Lake  ^W/f/if5  is  one  of  thefe,  having 
Arfenic  mixed  with  Bitumen  in  it  (i).  The  Foun- 
tain of  Neptune,  near  Terraana  in  the  Country 
of  the  Volfcians  was  famous  of  old,  becaufe  all  that 
drunk  of  it  immediately  loft  their  Lives ;  and 
therefore  it  was  filled  up  with  Stones  by  the  In- 
habitants. At  Chycros  in  Thracia  there  was  a  Lake 
that  killed  not  only  thofe  who  drunk  of  it,  but 
even  thofe  that  wafhed  in  it.  There  is  a  Foun- 
tain in  Tbejfaly  which  Cattle  are  not  fufFered  to 
tafte,  nor  any  kind  of  Beaft  to  come  near  it.  Vi- 
truvius  relates,  that  there  is  fuch  deadly  Water 
as  this  near  the  Sepulchre  of  Euripides  In  Mace- 
donia.    As  to  the  Spring  and  River  Styx  in  the 


(/■}  Near  Efperies  in  Upper 
Hungary  are  two  deadly  Foun- 
tains whofe  Waters  fend  forth 
fuch  an  infcdious  Steam  that  it 
kills  either  Beaft  or  Bird  ap- 
proaching the  fame;  for  the 
preventing  of  which  they  arc 
walled  round  and  kept  always 
covered.  In  Ireland  there  is 
a  Lake  which  commonly  fends 
up  fuch  a  peftilentious  Vapour, 
as  frequently  kills  Birds  that  en- 
deavour to  fly  over  it.     '  Ne.tr 

*  Dantzic   there    is  an  inland 

*  Sea  made  by  the  Confluence  of 

*  three  Rivers,  whofe  Waters 

*  are   fweei   and   wholefome. 


*  and  well  ftored  with  delicate 

*  Fifh;  yet  in  the  three  Sum- 
'  mer  Months,     Juney    July^ 

*  and  Augufty  it  becomes  every 

*  Year  green  in  the  middle 
«  with  an  hairy  Efflorefcence; 
'  which  green  Subftanrc  being 

*  by  fome  violent  Wind  forced 

*  afliorc,  and  with  the  Water 
'  drunk  by  any  Cattle,  Dog,  or 

*  Poultry,  caufeth  certain  and 

*  fudden  Dcath\  See  Mr  Kirl- 
bf^  Obfervations  upon  it  in 
Philof,  Tranf.  No  83.  Beyond 
the  Falls  of  Rapahanac  in  Fir* 
gtnia  there  are  faid  to  be  poi- 
fonous  Waters,  l^c. 

Mountain 
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Mountain  Nonacris  in  Arcadia  \  the  Antients  write 
that  it  fprings  out  of  the  Rocks,  and  is  fo  cold 
and  venomous  that  it  is  called  a  River  of  Helly 
alfo  that  it  can  be  contained  in  no  fort  of  Veffel 
made  of  Silver,  Brafs,  or  Iron,  but  only  in  the 
Hoof  of  a  M-ule^  Some  Hiftofians  write,  that 
Alexander  the  Great  was  poifoned  with  this  Water, 
by  Jolla  the  Son  of  Antipatery  not  without  a  Sufpi- 
cion  of  Arijloile^s  being  concerned  in  it.  Fiiru- 
vhiS  writes,  that  there  was  a  Water,  in  the  King- 
dom of  Cotius  on  the  Alps^  which  whoever  tailed 
immediately  fell  down  dead.  .  At  this  Day  there 
att  feveril  poifbnous  Springs  found  on  or  about 
the  Alps,  but  the  greateft  Part  of  them  are  (lop- 
ped up  with  Stones  5  fo  that  they  are  not  fo  much 
as  takea  Notice  of. 

THE  CaUfe  of  fuch  Waters  is  their  running  or 
gleeting  thro*  arfenical,  mercurial,  and  antimonial 
Earths,  whereby  they  are^  impregnated  with  their 
FMmes ;,  for  as:the  Smoke,  or  Fume,,  of  Arfenic 
kills  living  Creatures,  fo  Waters  impregnated  with 
fuch  a  Fume  do  the  fame. 

PROPOSITION  XIII. 

To  explain  ibe  Catife  and  Differences  of  coloured  Wa^ 
ters ;  and  to  enumerate  the  Places  of  the  Earth  in 
~  which  I  bey  are  found. 

AT  the  Town  of  Cbinon  in  Touraine  (a  Pro- 
vince in  France)  there  is  a  yellowifli  Spring  guflies 
but  of  a  Cave,  and  as  it  flows  is  concreted  into 
a  Stone.  In  the  Kingdom  of  Congo  in  Africa  there 
is  a  River  of  a  red  Colour  that  flows  into  the 
Sea.  In  the  Valley  of  St  George  near  Sultzmat  in 
Alfatia  there  is  a  Fountain  of  red  Water,  called 
Rothwajfer.  The*  Rubicon^  (fo  called  from  it's  red-, 
nefs)  now  Pifatello^   in  Italy,   flows  from  the  top 

VOL.  I.  Cc  of 
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of  thie  higheft  Alps.  T^er^  afe.  fome  Fountain3, 
of  black,  greenifli,  andot^cr  colour*4'  WaterSj, 
but  thefe  are  very  rare  (k). 

THE  Caufe  of  the  Qolour  of  diefe  ^Yatcrs,  is 
the  Colour  of  the  Earth  thfo'  which  ,th^y  ruft,  bcr 
fore  they  come  to  the  Fpuntaii^-Head., 

P  RQPOS  ITION    XIV. 

5p  explain  the  Origin  of,  fait  Waien ;  aifdto  enffme^ 
rate  the  Places  in^  which  they  ar^^  [(^Hni. 

THEY  are  owing  to  two  Caufes,^  i.  Some 
proceed  from  the  Sea  in  fubterraneous  PajfTages,  to. 
the  Superficies  of  the  Earth,  where  they  fpring  up. 
2.  Others  are  generated  from  the  Salt  contained 
in  the  Bowels  of  the  Earth,  by  pervading  the  Pla- 
ces where  it  lies,  and  mixing  with  it*s  P^icles  and 
Spirits,  before  they  conie  to  the  Fpuntaip.  Salt 
Fpuntains  are  very  common,  and  knowa  to  every  ^ 
oije.  Ill  German'^  ?here  are  thofe  at  Ually  in  the 
County  of  l^yol^  at  Hall  in  Ufpr  Sa^fon'j^  at  Hall 
in  Swabia^  and  at  HalUn  in  Bavaria  ;  likewife  thofe 
in  the  Archbifhqpric  of  *?^//%*i(frg,  in  the  Duchy 
of  Magdeburg^  at  Saltzburg  in  Lorrain ;  and  feveral 
others  in  other  Places,  wh^ch  make  up  almoft  one . 
hijndred.  We  nec4nqt  fay  any  pipre  to  them 
here,  fince  we  alfo  treated  of  thepx  in  the  laft 
Chapter  •,  and  every  one  knows  whence  they  pro- 

(k)  In  the  Province  of  Los  in    Northumberland,    there    is 

Carcas  in  Peru,  there  is  a  Foun-  Water  comes  from  an  old  Drift, 

tai'n,  out  of  which  ilTucs  a  con-  formerly  made  to  drain   Coal- 

fider;ible  Cnryent,  of  a  Colouf  Pits,  which  has  an  atramentous 

almoft  as  red  as  Blood.    N^r  Quality,  and  is  turned  as  black 

Yeqville  in  Somerfetpire,  there  as  Ink,  by  an  Infufion  of  Galls, 

is  a  Pool    which    contains    a  There  are  feveral  of  thefe  atra- 

grecnifh  Tort  of  vitriolic  Water,  mentous  Springs  in  other  Coun- 

At-Bafily  there  is  a  Spring  of  a  tries, 
bl^eiih  Colour.   At  E^lingbam^ 

I  cee^5 
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ceed,'  wz.  froiri  hi^cieii' Quantities  of  SalCjJyangj 
h^re  and  thteit  under  (ji-Widi  if  being' id&'iaiv 
Elcrhent.  '    ■■  -      :'  ""    '^      '  r 


■;:.Gi 


Sf^  explain' the  Caufe  ofhbiUngFos^ntmns;^'  an^jpo^l 
that  break  out  of'theGtqunawiih  ^rejii  Force  ymf[ 
to  enumerate  the  Places  of  the  Mar th^  [nwlncB^jhey 
are  found.  ..,V      •  > '«  *'' ; 

T  H  fi  Caiil^  IS  paWjj^  3:,fiilp^\jreoi^^  and  pw^-^ 
ly  a  nitrous  Splrft!,  Wxea  wltJij:!^  ^^aters  uncfej^^ 
Ground;  if  kbe  fulphdreoiisi^ 'die  Alters  areliot; 
if  nitrous,  they,  are  fold;  but  all  tjbat  boiLan4i 
bubble  up  like  hot  Fountains. are  notifo,  but  fc-*' 
veral  of  them  are  cold ;  as  that  near  Culmaj  callgcF 
tht  Mad  Water  ^  "whiehwe  mentroriedin  PropC)fi-|j 
tion  10.  The  River. 7ii;w4g^,  iri  GdlUcia,  rifesftom) 
a  Lake,  an^  at  it*^; breaking  outr  makes  an  odd-; 
kind  of  bellowing  Noife,  for  fonme  Months  of  die' 
Year  (/)*.  The  ftrangfc  hot  Pouhtain  in  Japan^] 
,  which  ^ 

•  ,  .    -  .  .  .  ,.  .  «      '  T 

(!)  Thcfc  is  a  boiling^iFouii-    of  a  lighted  Candle,  it  takes! 
tain  at  Peroul,  Jiot  ^r  from    Fire.    One  like  this  was  difco^ 
Montpeliier^'  that  heaves  and    vesed  in  the  Year  1711,    at' 
rifes  in  finall'  Biibblesi  which'  Bftfii^y  iit2ir'lVenhek\  in  the^ 
ingnif(?lHy  proceeds  ftbm'a.  Va-^  Couhtf  6i'Sal<fp  :    It  was  firft  ^* 
poj4r>  breaklngsiutbf.theEarth;    found'ootibpn  toitlble  uncom-^ 
forupqs  dlggmgany  where  hear    men  Noife  hi  the  Night  i    th«'^ 
tV)  Ditch,,  and  poariVig  t>th'er'.  Noife  wag!  fo  ptii^  that  it  zr] 
Water  upon  the  dry  Plac^  neW-    wakened  jfeverai  People  in  thcit*, 
ly. d;jg,   it  produces  vthe  iame    Bcris,  tha*  lived  hard  by,  who, 
boilipg.    Th'^  Hkcbdbbling  of   got  op' tO  fee  what  it  Was,  and' 
Wfttt   is  found  rdnnd  about  "^  found  the  Earth  to  rumble  and  ' 
Perouly    upon  *the  Sea'iSl|or^;"  ihaJte  in  it  ^Plflce  near  thie  ^e*' 
and  in  the  Etang  itfclf.    There    vem,  and  a  little  boiling  up  of 
is  a  famous  boiling  or  flaming    Water  through  the  Grafs.  They 
Well  near  Wigan  in  Lancajbire,    took  a  Spade,  and  digging  up 
with  which  you  may  boil  an    fome  part  of  the  Earth,  imme* 
EjgJ  and^on  the  approaching    diately  the  Water  flew  up  a  great 

C  c  2  Height, 
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which  (as  ^t^  obfcryed  in  Propofition  7.)  only 
flows; twice  ddijy;  and  at  each  time  about  an  Hour. 
When-  it  begins  tb  flow,  it  iscaft  out  with  fuch 
Force  and  Vehemency  of  Spirits,  as  to  heave  up 
great  Stones  Jaid  on  it's  Mouth,  ^i>d  flies  three  or 
four  Yards  high,  with  a  Noife  reTembling  the  Re- 
port of  a  great  Gun.  In  WeJiphaUdy  there  is  a 
Fountain  called  Bolderborn^  becaufe  of  the  great 
Nqiie  it  makes  in  fpringing. 
'<A  C  ID  UL  yE,  and  moft  hot  Baths,  break  out 
alfo  with  a  great  Force  of  Spirits,  and  boil  up  as 
if  they  .were  boiling  hot;  in  Baths  it  is  caufed  by 
aiUphureous  Spirit j  and  in  Spaws  and  Acidulce^ 
by  the  Spirit  ot  Vitriol  and  Nitre,  6fr. 

i  '  ' 

IteigKe,  and  a  Candfe  that  was  in  Daupbini ;  that  near  Herman- 

itt  their  Haii£L  fcl^  it  on  Fire,  ftadt  in  Tranjyhama  ;  that  near 

To  prcwnt  the  Spring  being  Cbirmay,  aVillagein  5f»//2^r- 

deftroyed,   there  is  an  Iron  Ci-  Undi   that  in  the  Canton  of 

ftcrn  placed  about  it,   with  a  Friburg^   and  that  not  far  from 

Cover  upon  it' to  be  locked,  Cracoto,  in  Po/and,    There  arc 

aod  a  Uo^  in  the  Middle  there*  many  huffing  Springs,  bubbling 

of,  that  ^ny  who  come  may  fee  at  the  top.in  Switzirland^  and 

the  Water  through.     If  you  put  in  other  Places  near  the  Rhine* 

a  lighted  Candle,   or  any  thing  There  are  fome  boiling  Waters 

of  fire  to  this  Hole,  the  Water  that  are  hot  to  feveral  Degrees, 

takes  Fire,  and  bums  like  Spi-  fo  as  to  boil  Eggs,  and  other 

ritof  W^e  ctf  Brandy. '  Some  things  put  into  them ;   as  thofe 

Pieople  out  of  Curk^ty^  after  near  the  Solfttirat  not  far  from 

i\ty  \mt  fet  the  Water  on  Fire»  Haples  ;  as  alfo  upon  the  top  of 

have   put  a  Kettle. of  Water  Mount  Zih'io^  in  the  Duke  of 

oyer  t$e,  Cift^rn*   and  in  it  a  Modkns^^  Territoriet,   not   &r 

Jouu  of  Me<^t«   and. boiled  it  from  this  ^i/Ai,  near  S^^ ;  in 

much  fooncrjhan  over  any  ar-  the  Source  of  the  £mperor*s 
tiJScia]  Fire  that  can  be.  made.  .  Bath  at  Aken^  in  the  County  of 
Yet  wljiat  is  moft  ftrangej^-the-  Juliet i^  IS c.  This  in  part  from 

Water  of  itfelf  is  as  cold  as  any  Dr  Tancred  Robinfin^  Obferva- 

Water  can  be,  even  juft  when  tions  upon  boiling  Fountams,  in 

t%  Fire  is  put  out-    Of  the  Lmtborfs  Abridgment,  Vol.  II, 

fame  fort  is  that  near  GrenobJe.  Pag.  329. 
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PROPOSiriON.,XYL 

To  enumerate  the  Waters  that  have  other  Jf range  Prof- 
fer ties  y  and  to  enquire  into  tbe^Caufis  of  them.  >-' 

HITHER  ought  all  fuch  to  be  referred^  as 
cannot  be  conveniently  reduced  to  the  former  Clals, 
There  is  a  Fountain  at  Cadima  (eiglit  Leagues  from 
Coimbra)  in  Portugal^  which  fwallows  up  whatever 
is  thrown  into  it;  and  there  was  formerly  near  to 
this,  one  that  vomited  up  whatever  was  tlirown  in- 
to it,  but  it  is  now  flopped.  Eufebius  Nieremberr 
gtus  relates,  that  there  is  a  Lake  not  far  from  Gua- 
daiana  in  Andalufia^  which  fortels  a  Storm,  for 
when  a  Storm  is  approaching,  it  breaks  out  with 
horrible  Roarings  and  Howlings,  which  may  be 
heard  at  eighteen  or  twenty  Miles  diftance  *.  There 
is  a  Well  near  Calais^  in  [Picardiej]  into  which  if 
you  throw  a  Stone,  you'll  hear  a  Noife  in  the  Ca- 
vity, like  a  prolonged  Thunder-Clap.  There  are 
fome  Wells  on  the  AlpSy  whofe  Waters  caufe  thofe 
that  drink  of  them^  to  have  great  Swellings  about 
their  Necks.  There  is  a  •  Fountain  near  the  Town 
of  Jnteque  in  the  Province  of  Granada y  which  is  of 
fuch  a  Nature,  as  to  diflblve  Rocks. 

NEAR  ^oursy  a  Town  in  France y  People  vi- 
fit  the  dropping  Caves,  (called  les  Caves  goutiieres) 
from  whofe  Concavity  Drops  of  Water  fall  in  feve- 
ral  Figures,  as  diat  of  Nuts„  Almonds,  l^c.   -     ^ 

THE  hot  Fountain  in  Japan^  fchorches  and  corr- 

"fumes  every  thing  put  into  iXy  Iron, .  Flefli,  ClbtK, 

ISc.  '      ^ 

THERE  was  formerly  a  Fountain  at  G/i7*r, 
a  Town  in  Arcadiay  whofe  Water,  being  drunk 

,.     I.        •        ->-t» 

•  There  is  faid  to  be  one  like  this  n^^i^G^^^a/a^ara  'l^rNl:» 

C  c  3   *  by 
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by  any  Perfon,   made  him  have  an  Averfion  to 
Wine.  ... 

T  H  E  R  E-  wis  a  Spring  in  the  Ifland  of  Chios\ 
TTi^txhoit  that  tailed  thereof  ihipi^ ;  and  at  Su[a 
'inlPerJiaj  there  was  a  little  Well,  which  made  their 
Teeth^  fall  out  «iat  drank  thereof.  The  Studious 
may  colled  feyeral  other  ftrange  Properties  of 
't'ountains,  in  reading  of  Authors.  Their  Caufes 
proceed  from  the  Situation,  or  peculiar  Properties 
of  the  Places  where  they  are  found  {pi), 

PROPOSITION    XVII. 

To  enumerate  tbofe  Fountains  that  fbw  only  at  certain 
Times  J  or  that  ebb  and  flow  j  and  to  ix^tain  their 
Caufe.  '.    . 

THIS  PrOpofition  belongs  to  the  preceding 
Chapter,  becaiile  it  }s  about  qiarveliou^  Waters, 
and  being  then' pmitte^,'  itlhall  be  lexplained  here. 

[0)  Jofepbusylht}^\^omr\^  *  former,   and  i^lfo  kilJeth   all 

tells  tis  of  a  Rivcf,'  WWcb  for  (is  *  Poultry  that  drink  of  it.    As 

P^7s  runs  vtbletitly  fwfft,  and  *.  to  the  tbird  Stream  that  lies 

xefteth  on  the  fevcnth  ^ilwayi;  *  Jower  than  the  bthcr  two,  a- 

iv  hercfore  it  is  calJed"  the  Kwir  *  bout  twenty  Paces  dillant  from 

cfti^e  S/ibbathi  i'avernter  tells  *  them,  is  of  a  greenifh  Colour, 

of  a  Well  at  Scbirds  in  Perjia,  *  very  clear,  and  of  a  four  fwecl 

which  is  fifteen  Vcar^Vifing  to  *  Ta(\e,  plcafing enough.'  Phi- 

the  top,  apd  fiUcen  Vcari  fink-  lof.  Tranf.  N»  7.     Pag.    133. 

ing  to  the  bottom. '    •  About  At  the  City  o^TcUdo  \n  Spain* 

*  two  Leagues  from  Faderborn,  there  is  a  Fountain,  whofc  Y'^a- 
'  is  a  treble  Spring  called  Jf/-  ters  near  the  bottom,   are  of  an 

.*  /i^^r»,whicli  hill  t^^r^c  Streams  acid  Taftc,  but  towards  the  Sur- 

«  two  whereof  are  not  above  a  face  c^treamly  fweet.  Near  to 

'*  Foot  arid  a  half  diRant  from'  Sanyenga  (a  Village  not  far  from 

'  one  another,  and  yet  of  fo  dif-  Rio  de  la  Grace,  iri  I{^gro/ajtd) 

'  feirerit  QiiafitieS,  that  whereas  is  a  Well  of  ten  Fathom  deep, 

*  one'  of  them  is  Hmpjid/ , '  bh^e-  ,^hpite  Wa^^i:  is  naturaUy  &  vft- 

*  ifli,  lukewarm,  and  bubbling;  ry  fweet,  that  jnTalle  it  comes 

*  the  other  is  fce-cold,  turbid,     nothingftior^  of  ordinary  Sugar. 
**  whiiilh,  aAd  heavier  than  the    Cvrim    ^"' 

IN 
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ITSf  ff^alesy  hot  far  from  Dinevowr  C^Me  [near 
Carmarthen^]  there  is  a  Fountain  which  ebbs  and 
flows  every  day  with  the  Sea.  and  obferves  it's  Hours. 

THE  like  Flux  and  Reflux,  is  obferved  in  ano- 
ther on  the  top  of  a  high  Hill,  in  the  Province  of 
Connaught  in  Ireland^  and  yet  the  Water  is  fweet ; 
the  fame  is  obferved  in  the  Fountain  Lou  Zara^ 
upon  the  Chabretian  Mountains  in  Gallicia^  twenty 
Leagues  from  the  Sea  ;  alfo  in  the  Village  Marface 
m  Guienne^  there  is  a  Fountain  that  follows  the  Tides 
at  Sea,  and  flows  at  the  fame  Time  with  the  Ga- 
ronne at  Bourdeaux.  There  are  other  Fountains 
that  are  faid  to  increafe  and  decreafe  contrary  to 
the  Tides,  fuch  as  Strabo  and  Mela  report  to  have 
been  in  the  Ifland  of  Gades  (Cadiz)  («). 
.  IN  IValeSy  near  the  Mouth  of  the  River  5^wr;/, 
diere  is  a  Pool  called  Linliguna^  which  fwallows  up 
the  Water  of  the  Flood  Tides,  as  long  as  they 
flow  (but  is  not  increafed  thereby):  but  when 
they  begin  to  ebb,  then  it  begins  to  rife,  and  to 
vomit  out  the  Water  with  great  Vehemence  all 
round  it's  Banks. 

I N  Cantahria  (Bifcay)  there  are  the  Tamarician 
Fountains,  of  which  three  out  of  the  four,  are  dri- 
ed up  twelve  times  every  day,  fo  that  there  feems 

{ft)  At  a  fmall  Village  called  Tranf.  No  104.  Pag.  909.  [There 

Newton,  irt  Glamorganjhirey  is  are  two  fountains  in  Crsven  in 

a  remarkable  Spring    nigh  the  Yorklhire,  which  ebb  and  flow  % 

Sea,  which  ebbs  and  flows  con-  one    at    Gigglefweek,     called 

trary  to  the  Tides.  •  Lay-Well,  Ebbs  and   Flows,   which  does 

*  near  Torbay,  ebbs  and  flows  fo  regularly  every  Day ;  the  o- 
'  very  often  every  Hour,    vi-  ther  at  Hebden,  called  Thrus* 

*  iibly  enough  ;  fome times  fix-  kil,  which  fometimes  (even  in 

*  teen,  fometimes  twenty  times,  a  great  Drought,    when  there 

*  The  Diilance  between  high  has  been  no  Rain  for  a  Month) 

*  and  low  Water  Mark,  is  a-  breaks  out  with  a  great  Force, 

*  bout  five  or  fix  Inches.  It  is  of  whitijh,     muddy,     troubled 
'  very  pleafant   to  drink,  and  Water  \  though  at  other  times 

*  feems  to  have  no  Communi-  it  runs  very  clear,  and  affords 

*  cation  with  the  Sca\    fhilof  excellent  fweet  Water. 

Cc  4  to 
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to  be  no  Water  in  them,  P/wy  relates  this,  but  I 
queftion  whether  fuch  are  to  be  found  now. 

IN  the  Dukedom  of  Anjou^  above  Saumur^ 
there  is  a  Village  called  Varuas^  from  whence  a  Ri- 
vulet flows  twice  daily,  and  twice  ceafes  or  ftag- 
nates. 

IN  Savo)^  there  is  a  lai^e  Spring  called  the 
Wonderful  FcuntaWy  which  ebbs  twice  every  Hour 
and  flows  twice,  making  a  great  Noife  before  it 
begins  to  flow.     It  runs  into  the  Lake  Bourgei. 

0  N  the  Mountains  of  Foix  (in  LanguedoCj  a 
Province  of  France)  near  the  Village  Belleftade^  is 
the  fource  of  the  River  Lers^  which  in  June^  Ju- 
I'jy  and  Augury  ebbs  and  flows  twenty  four  times 
every  Day.     Bertius  relates  this  from  Papyrius. 

IN  the  part  of  IVeJlphalia^  called  Paderhorn^ 
there  is  a  Fountain  that  ebbs  and  flows  twice  every 
Day,  tho*  it  emits  as  much  Water  as,  a  little  below 
the  Fountain,  turns  three  Mill-wheels.  It  breaks 
out  with  a  great  Noife,  and  therefore  (as  we  faid 
before)  is  called  Bolderhrn  [/.  e.  the  boijlrous 
Spring]. 

1  N  the  Town  of  Fillanova  in  Portugal^  there  is 
a  Fountain,  commonly  vifited,  that  flows  only  from 
the  beginning  of  May^  to  the  beginning  of  No- 
vember^ and  then  leaves  off;  as  Eufebius  Nierem^ 
hrgius  relates. 

I  N  the  County  of  Valais^  in  Germany^  not  far 
from  the  Baths  called  Leuckerbad^  there  is  a  Foun* 
tain  called  St  Marfs  WeU\  it  ceafes  to  fpring 
on  St  Mary*s  Day  in  Autumn^  and  returns  in 
May. 

I N  [Carmola^']  not  far  from  Laubacb^  there  is 
a  Lake  that  is  fo  dry  in  Summer^  that  it  is  fowed 
and  mowed  (o).     Tlie  Water  returns  in  Autumn^ 

and 

(y)  This  Lake  is  fo  very  re-  j  Defcription  here,  which  wcfhall 
markable,  that  it  will  dcfcrvc  a  ]  give  from  Philof  Tranfaa.  N© 

54a 
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and  brings  Fiih  with    it.     Not  far  from  hence, 
there  is  a  Fountain  that  hath  the  feme  Property. 

SO 


54,  109,  191.  Itiscalled  the 
ZirdtfitzerSea,  ftomZircbmtZf 
a  Town  upon  it's  fianks,  of  a 
bout  three  hundred  Houfes.  The 
I-ake  is  near  two  German  Miles 
long,  and  one  broad.  It  is  fur- 
rounded  everywhere  withmoun- 
tains,  and  no  where  runs  over. 
In  June^  July^  and  fometimes 
not  till  Aagufty  the  Water  runs 
away,  and  finks  under  Ground, 
not  only  by  Percolation,  or  fal- 
ling through  the  Pores  of  the 
Earth,  buc  by  retiring  under 
Ground,  thro'  many  great  Holes 
at  the  bottom ;  the  little,  if  any, 
that  remains  in  the  hilly  or  rocky 
Part,  is  evaporated;  and  in  05to- 
her  orNovemb.  it  moll  common- 
ly returns  again  ^though  not  at 
any  certain  Time^  and  foon  co- 
vers the  Trafl  of  Earth  again. 
This  Return  and  Afcent  b  fo 
fpeedy,  and  it  mounts  at  the 
Holes  with  fuqh  Violence,  that 
it  fprings  out  of  the  Ground,  to 
the  height  of  a  Pike. 

The  Holes  are  in  the  ihape  of 
Bafons  or  Cauldrons,  v\;hich  are 
notofthefameDepthorBreadth, 
being  from  twenty  to  fixty  Cu- 
bits more  or  lefs  broad,  and  from 
eight  to  twenty  Cubits  deep.  In 
the  Bottom  of  thefe  are  feveral 
Holes,  at  which  the  Water  and 
Fifhes  enter,  when  the  Lake 
ebbs  away.  Thefe  are  not  in 
foft  or  loofe  Earth,  but  com- 
monly made  in  the  folid  Rock. 

The  Lake  being  thus  every 
Year  wet  and  dry,  ferves  the  In- 
habitants for  many  purpofes. 
for  firll,  while  it  is  full  of  Wa- 


ter, it  draws  to  it  feveral  forts 
of  wild  Geefc  and  Ducks,  and 
other  Water-Fowl,  which  may 
be  fhot,  and  are  very  good 
Meat.  2.  As  foon  as  the  Lake 
is  emptied,  they  pluck  up  the 
Rufhes  and  Weeds,  which  make 
Litter  for  Cattle.  3,  Twenty 
Days  after  it  is  fully  dry,  they 
cut  a  great  Quantity  of  Hay  upou 
it.  4.  After  the  Hay  is  in,  they 
plow  it,  and  fow Miller,  which 
generally  comes  to  Maturity. 

5.  I'here  is  great  Variety  of 
Hunting ;  there  coming  out  of 
the  neighbouring  Woods  and 
Mountains,  plenty  of  Hares, 
Foxes,  Deer,  Swme,  Bears,  ^V. 
fo  foon  as  the  Water  is  gone. 

6.  When  it  is  full,  one  may 
Fifh  in  it.  7.  All  the  Time 
when  the  Water  goes  away,  it 
yields  great  abundance  of  Fifh, 
which  they  catch  in  the  Pits  and 
Places,  where  the  Holes  are  nor 
big  enough  to  admit  them  un- 
der Ground.  Lallly,  when  the 
Water  returns,  it  brings  a  fort 
of  Ducks  with  it,  which  arc 
bred  under  Ground,  and  when 
they  firft  come  out  can  fwimwell 
enough,  but  are  dark  Blind,  and 
have  few  or  noPeathers  on  them. 
They  foon  fee  after  they  come 
into  the  Light,  and  in  a  fmali 
time  get  their  Feathers,  being 
much  like  Wild-Duks,  and  arc 
ofa  goodTafte,  and  eafilycaught. 

The  Caufc,  or  rather  Af^^i//, 
of  all  thefe  wonderfulPhaenome- 
na  in  this  Lake,  is  fuppofed  to 
be,  a  Lake  (viz.  a  fubterraneous 
one}  under  the  Bottom  cf  this, 
with 
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SO  the  Pool  or  Lake  of  Maron^  between  the 
Seaof  Ga///^^,  and  the  City  Bekna^  is  fo  dry  in 
'Summer^  thzx.  it  brings  forth  tall  Herbs  and  Shrubs, 
yielding  Ihelter  to  Lions,  Wolves,  and  other  wild 
Peafts. 

I N  Guienne^  near  the  Church  of  St  Jean  d^An^ 
geti^  there  is  another  that  hath  almoft  no  Water  in 
It  in  IVlnter^  but  abundance  in  Summer. 

THE  like  h  Jound  in  Spain^  about  twelve 
Miles  from  ValladoUd^  which  begins  to  flow  in  May^ 
and  gives  over  in  November. 

ALL  hot  Baths  flow  without  ceafing,  except 
thole,  already  mentioned,    in  the  Grifons  Country. 


with  which  k  commanicttes  by 
the  fcveral  Holes  defcribcd. 
There  arc  alfo  one  or  more 
Lakes,  under  the  bordering 
Mountain  Jmfornuk^  but  whofe 
Surface  is  higher  than  that  of 
the  Lake  o{  Zircbnitv:.  This 
opper  Lake  is  poffibly  fed  by 
(bme  ofthe  many  Rivers,  which 
in  this  Country  bury  them- 
felves  under  Ground.  When  it 
tains,  efpeciHlly  in  Thundcr- 
(howers,  which  are  the  moft 
hafty,  the  Water  is  precipita- 
^ted  with  great  Violence  down 
the  Ilcep  Vallies,     in  which 


are  the  Chanels  of  thefe  Ri- 
vulets ;  fo  that  the  Water  in 
this  Lake  being  increafed  by 
the  fudden  coming  of  the 
Rains,  falter  than  it  can  empty, 
fwdls  prefently,  and  finding 
fevcral  Holes  or  Caverns  in  the 
Mountain  higher  than  it's  or- 
dinary Surfiice,  it  runs  over  by 
them  into  the  fubterraneous 
Lake  under  that  of  Zircbniiz, 
into  which  the  Water  comes 
up  by  the  feveral  Holes  or  Pits 
in  the  Bottom  thereof,  ;as  like- 
wife  by  vilible  Paffag^  above 
Ground. 


SECT. 
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S  E  C  T.    V. 

Containing  one  Chapter. 

.    CHAP.     XVIII. 

Of  the  Changes  on  the  terraqueous  GMe^  viz.  of 
Water  into  Landy  or  Land  into  Water. 

PROPCISI^'ION   L 

1^0  entire  how  much  of  the  Surface  of  the  terraqueous 
Gkbey  the  Earth  and  Water  feverally  take  up^ 

JT  is  imppflible  to  know  this  accurately,  be- 
cauie  we  are  ignorant  of  the  Situation  of  the 
arth  and  Ocean,  about  the  North  and  South 
Pole,  and  becaufe  their  Superficies  are  terminated 
by  irregular  and  crooked  Lines,  not  eafily  compu^ 
ted  or  meafured.  But  fo  far  as  we  can  guels, 
from  a  bare  Infpedion  of  the  Globe,  it  feemsthat 
the  Superficies  of  the  Earth  and  Water  are  nearly 
equal  j  each  taking  up  half  of  the  Globe's  Surface. 

PROPOSITION    II. 

The  Surfaces  of  the  Earth  and  Water s^  are  not  always 
equally  extendedy  butfometimes  more,  and  fometmes 
lefs ;  and  what  the  one  lofes  the  other  gains. 

THE  Sea  frequently  breaks  in  upon  the  Land 
in  feveral  Places  and  overflows  it,  or  waftcs  it  by 
degrees^  and  w^jlh^  it  away ;.   by  which  means 

it's 
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it's  Superficies  is  enlarged  according  t6  the  bi^iefs 
;ofthe  Plane  of  Eardi  it  overflows;  fuch  an  In- 
undation happened  of  old  in  Tbeffaly^  &?r.  But 
the  greateft  that  we  know  of  have  made  no  fen- 
fible  Alteration  in  the  Su»fece  of  the  Globe,  tho* 
it  is  poflible  that,  foitie  Time  or  other,  there  will 
happen  fuch  as  may  ;  as  we  (hajl  fhew  in  Propo- 
Ikion  xviii. 

PROPOSITION    III.   ^ 

To  compute  bow  much  Earth  and  IVater  the  terraque^ 
ous  Globe  contains^ 

TO  find  this  accurately  there  ought  to  be 
known  exaftly  the  Surface  of  the  Water  5  and  it^s 
Depth  in  different  Parts  of  the  Sea,  and  alfo  the 
Bulk  of  the  fubterraneous  Waters.  All  which 
we  are  ignorant  of,  and  have  no  method  to  find 
them  i  and  therefore  are  at  a  lofs  in  finding  the 
tnie  quantity  of  either  Earth  or  Water.  We  may 
form  an  Hypothefis,  and  take  the  Superficies  of 
the  Water  for  half  the  Superficies  or  the  whole 
Globe,  and  alfo  fuppofe  the  Sea  to  be  a  quarter 
or  half  a  Mile  deep,  (one  Place  with  another) 
not  reckoning  the  Water  in  fubterraneous  Ca- 
verns. 

THESE  being  granted,  the  quantity  of  Wa- 
ter is  found  thus :  Take  a  quarter  or  half  a  Mile 
from  the  Semidiameter  of  the  Earth,  and  find  the 
Solidity  of  a  Sphere,  whofe  Semidiameter  is  equal 
to  the  Remainder.  This  Solidity  being  taken  from 
the  Solidity  of  the  whole  Globe,  half  the  Remain- 
der is  the  quantity  of  Water.  This  laft  being  a-* 
gain  fubftrafted  from  the  Solidity  of  the  Globe^ 
leaves  the  quantity  of  Earth,  to  which,  for  th^ 
'Mountains,  you  muft  add  a  fourth  or  fifth  Part 
pf  the  Bulk  of,  the  Water,  or  even  a  half:  yet 
.   .  aU 
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all  this  is  butguefs-worky  and  not  ta  be  depend- 
ed upon  for^lruth. 

PROPOSITION   IV. 

ne  Water  may  leave  the  Sb$re^]  and  the  Places  of 
she  Earth  which  it  covered  before j  forfeveral  Rea- 
fons ;  fo  that  the  dry  Land  may  appear  where  Uj 
was  Water  or  Sea  before^  and  anew  Plat  of  Earlb^ 
may  feem  to  be  formed. .  \ 

TRACTS  of  Water  are  feven-fold  *,  i.  The 
Ocean.  2.  Bays.  3.  Seas  or  Streights.  4.  Rivers. 
5.  Lakes.     6.  Ponds.     7.  Bogs. 

THAT  Bogs  or  Marlhes  may  be  drained, 
either  by  letting  off  the  Water,  or  drying  it  up 
by  continual  Firqs,  or  by  throwing  dry  Earth  in- 
to them,  none  need  doubt ;  for  in  feveral  Places 
and  Countries  there  are  fertile  ^Fields,  where  there 
were  formerly  nothing  but  Bogs  and  Marflies; 
as  in  JVeftpbaRa^  Gelderlandj  Brabant^  Hollandy  Muf- 
covjj  &c.  So  the  Peloponnefus  in  Greece  was,  in 
the  Time  of  the  Trojans^  barren  and  marfhy 
Ground,  but  was  maae  fertile  m  jirijlotl/s  Time 
by  draining  it. 

'THE  fame  may  be  faid  of  Pools  and  Ponds, 
which  are  nqt  very  different. 

PROPOSITION   V. 

Rivers  leave  their  Shores  {or  part  of  their  Cbanels) 
dry  J  and  form  new  Parcels  of  Ground  in  many 
Places. 

I.  IF  their  Water  bring  down  a  great  deal  of 

Earth,  Si^ld,  and  Gravel  out  of  the  high  Places, 

and  leave  it  upon  the  low,  in  procels  of  Time 

thcfe  will  become  as  high  as  the  other,  fi-om 

I  whence 
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whence  the  Wafo'  ffews :  Or  wfaca  dbey  leave 
this  Filth  in  a  certain  Place  on  oite  fide  of  the 
Chanel,  it  hems  in  aad  raifes  Fart  of  the  Ch^el 
which  becomes  dry  I^d. 

2.  I F  a  River  take  another  Courfe,  made  by 
Art,  or  NatQrc,  or  fotne  violent  Caafe,  as  the 
Wind,  or  an  Innndaticm,  it  leaVfes  it's  former 
Chanel  dry. 

*3.  IFthe  FouhtkfaisthatfeedaRlver  are  ofe- 
ftrufted,  or  ceafe  to  fend  out  their  AMiters,  bie- 
caufe  of  the  Earth  felling  in,  qr  by  being  ftoppcd 
with^  Heaps  of  Sand  driven  in  by  the  *mrid  fr6m , 
the  adjacent  Places,  tke^  Chanel  of  that  River  be-  ' 
comes  dry. 

EX  AM  PL  ES  of  Rivers,  whofe  qhtoels  ire 
now  dried  up  eithfenvholly  or  in  Part,  afe  fre- 
quently met  with  antoiig  Authors-,   not  of  any' 
great  Rivers,    bat\of'thofe  of  the   fmaller  fort, 
and  fome  Branches  of  the  great  ones;  thtis  that' 
Branch  of  the  Rhine ^  S/diich  formerty;^run  by  Liry- 
den  into  the  Get  man  Ocean,  fome  Ai^  figo  forfook 
it*s  Chanel,  which  is  i>ow  dry  Land,  and  ftagnite's  ' 
between  Leyden  kndCaiiJOic.        .  ' '\  ' 

W  E  have  alfo'fevetal  Example's  of  Shores  that 
have  been  left  dry  by  Rivers  .making  themfelves 
deieper  and  narrdwer  ChdAels' diarf  they   ufed  to 
run  in;    alfo  of  Rivetsr  thuf  are 'nCt'  navigable" 
now,  which  have  been  ^  fa  formerly  y  their  Chanels 
being  made  fliallower;  kild,  in  ^fdfcfefs  of  Time, 
may  be  quite  choaked  up,    as  the  ^cbeldey  13 c^^ 
Therefore  the  Rqlets  of  Countries  take  care  that ' 
the  Sand-Banks,  Filth,  and'  Sediment,^  be  conti- 
nually removed  out  of  fuch  Rivers,  fo  that  they 
may.  be  ,kept  open  and  navigable  ^s  much  asrpc^- 

BUT  great  RlVeri  are  not  dried  uffj  of  tufn- 
cd  into  dry  Landing  great  many  A^eJ',  or  "even 
Myriads  of  AgeJ,  bcciufe'a  Vaft  npiii^cr  of  fniall ' 

ones 
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ones  flowing,  fifom  (liferent  Parts  make  up  thfeir' 
Wat;Qrs  and  feed  them ;  fo  that  if  one  or  two  of 
them  be  dried  up,  or  change  their  Courfe,  it  will 
be  a  long  tinjQ  before  fuch  an  Accident  happen 
to  them  all.     One  fingle  Sand-Bank  indeed  might 
perform  Wonders,  in  choaking  up  the  Paflage.  of - 
a  River,  and  make  it  take  a  new  Chanel,  where- 
by the  former  is  dried  up  ;    but  the  River  itfelf 
cdntimies    to    flow,   becaufe    it-s    Fountains  and, 
Braoches  are  not  obftrufted*     Neverthglefs  it  is 
certain,  that  neither  the  Nile^  the  Tanais^  the  Elhe^ 
nor  the  Rbinej  &c.  did  or  will  always  flow  in  the  * 
fame  Places,  but  their  Chancls  were  formerly  dry 
L^mi,  and  in  future.  Ages  will  be  fo  again, 

PROPOSITION    VI. 

Lakes  are  dried  up  and  turned  into  Earth. 

IF  the  Lake  be  fed  by  Rivers  fldwing  into  it,\ 
the  Change  is  made  hy  turning  the  Rivers  another  ^ 
Way,  or  by  their  ceafing  to  flow,  together  with  \ 
Evaporation.     If  it. receive  it^s  Waters  fi-om  the  ^ 
Oc^n  or  Sea  by  fubterraneous  Intercourfes^  thefe  ^ 
are  to  be  flopped  or  diverted  -,    and  fo  the  Lake  : 
at  firft  is  chaiiged  into  a  Fen  or  Bog,  and  after-'; 
ward  into  dry .  Ground*      Arifiotle  (fpcaking,  of^ 
Lakes  fed  by  .Rivers)  fays,  it  is  certain  that  the',^ 
Force  of.  the- Water  bringing  Mud^  or  fueh  like  ^ 
Matter,  into  any  Lake,  changes  it   into  a  Fen 
or  Bog,  and  afterwards  into  dry  Ground;  for  the 
Water  ftagnating,  is  in   Tinie  dried  up.     Thus,, 
the  Mud  and  Sand,  which  the  nfiany  Rivtri  bring  ' 
down  into  the  Lake  of  the  Mosotis^  have  made  ix^ 
fo  fhallow,  that  it  will  not  admit  fuch  large.  Ships' 
now,:  as  failed  upon   it  about  fixty  Years  agp.  ^ 

Of: 
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Of  iinall  Lakes  that  arc  turned  into  dry  Land 
wc  have  feveral  Inftances,  cfpecially  in  Holland. 

PROPOSITION    VIL 

Streigbts  art  dried  up  and  turned  into  IJlbmus^s^  or 
Parts  of  Continents. 

T  H I S  is  caufed  by  the  continual  gathering  and 
iiibfiding  of  the  Mud  and  earthy  Matter,  which 
in  Time  choaks  up  the  Streigli,  and  flops  the 
Intercourfeofthe  Water. 

T  H  U  S  it  feems  very  probable  that  the  Ifth- 
mus  between  Africa  and  Aftay  which  parts  the 
Red'Sea  from  the  Mediterranean^  was  formerly  a 
Streight  and  joined  them.  The  Depth  of  the  Sea 
in  feveral  Streights  is  alfo  found  to  grow  lefs,  and 
the  Water  to  becoipe  fhallower  than  it  ufed  to  be, 
which  is  a  certain  Sign  that  fuch  a  Streight,  fome 
Time  or  other,  will  be  left  bare,  and  be  turned 
into  dry  Land.  So  that  Bay  in  the  Atlantic  Sea 
which  the  Hollanders  call  the  Zuider  Sea^  and  the 
Streights  of  the  Texel^  will  not  now  admit  of 
loaded  Ships  of  the  firft  or  fecond  Rate,  as  they 
ufed  to  do  formerly,  and  as  the  Water  evidently 
fcflens  and  becomes  fliaUower  every  Year,  it  is 
likely  the  Texely  will  one  Time  or  other,  become 
dry  Ground:  and  that  Streight  .which  they  call 
Uuc  will,  ve^y  likely,  have  the  fame  Fate. 

PROPOSITION  VIII. 

Says  may  be  in  time  dried  up^  and  turned  into  firm 
Ground.  L 

THIS  may  happen  from  a  two-fold  Caufe  r  i . 
If  the  Streights  which  join  the  Bay  to  the  Ocean 
become  an  Ifthmus,  or  be  choaked  up  with  Sand 

and 
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and  Mud  (that  fuch  a  thing  may  happen,  we 
ihewed  in  tlie  laft  Propofition) ;  by  this  means 
the  Bay  is  cut  off  from  the  Ocean,  and  becomes 
a  Lake^  which  is  turned  into  a  Fen,  or  Bog,  and 
then  intodry  Ground.  2.  If  the  Chanel  of  the 
Bay  be  heightened  continually  by  the  Sand  and 
Graved  brought  down  by  the  Rivers  into  it,  it 
will  in  Time  be  higher  than  tlie  Ocean,  and  re- 
ceive no  more  Sea- Water. 

THUS  the  Mediterranean  J  Baltic^  Red-Sea^ 
Perfian  Gulph,  t^c.  which  arc  now  Bays,  may 
be  changed,  one  Time  or  other,  into  dry  Land  5 
as  we  Ihall  fijrther  prove  in  the  next  Propofition. 

PROPOSITION    IX. 

The  Ocean  in  fome  Places  forfakes  the  Shores^  fo  that 
it  becomes  dry  Land  where  it  was  formerly  Sea. 

THIS  is  caufed  by  thefe  Means:  1.  If  the 
force  of  the  Waves  dafhing  againft  the  Shore,  be 
brol^en  by  Cliffs,  Shoals,  or  Rocks,  fcattered  here 
and  fhere,  under  Water,  the  earthy  Matter  con- 
tained in  the  Water,  as  Slime,  Mud,  (^c,  is  made 
to  fubfide,  and  increafe  the  Height  of  the  Sand- 
Banks,  whereby  the  Violence  of  the  Ocean  is  more 
and  more  refifted,  which  makes  it  yield  more  Se- 
diment ;  fo  that  at  length  the  Sand-Banks,  being 
raifed  to  a  great  Height  and  Bulk,  entirely  -ex- 
clude the  Ocean  and  becomes  dry  Land.  2.  It 
contributes  much  to  heightning  the  Shores  if  they 
be  landyand  rocky,  for  then  the  Sea  dalhinga- 
gainft  them,  ffid  withdrawing,  carries  little  or  no- 
thing away  from  them,  but  every  Time  it  ap- 
proaches them  it  brings  Dregs  and  Sediment, 
whereby  they  are  incrcafed  in  'the  Manner  afore- 
faid.  3.  If  fome  neighbouring  Shore  confift  of 
light,  mouldring,  porous.  Earth,  which  is  eafily 

VOL.    I.  Dd      .  walhcd 
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walhed  away  by  the  Flux  of  the  Sea,  it  is  mixed 
with  the  Water,  and  left  upon  force  other  adjaceat 
Shore  that  is  harder  ;  hefides,  when  the  Sea  en- 
croaches upon  one  Shore,  it  relinquiflics  another 
not  far  off.  4.  Large  Rivers  bring  down  vaft 
Quantities  of  Sand  and  Gravel  to  their  Mouths^ 
(where  they  exonerate  themfelves  into  t^e  Sea) 
and  leave  it  there,,  partly  becaufe  the  Chanel  is 
wider  and  fhallower,  and  partly  becaufe  the  Sea 
i:efifl:s  their  Motion  •,  but  this  is  chiefly  obferved 
in  Countries,  whofe  Rivers  annually  ovrtflow  their 
9anks.  5.  If  frequent  Winds  blow  f  .jm  the  Sea 
to  the  Shore-wards^  and.  the  Shore  itfclf  be  rocky 
or  of  tough  Earth  without  Sand,  it  gathers  Slime 
and  Mud,  and  becomes  higher.  6.  If  the  Tide 
flow  quick,  and  without  great  Force,  but  ebb 
flowly,  it  brings  a  great  deal  of  Matter  to  the 
Shore,  but  carries  none  away.  7.  If  the  Shore  de- 
fcend  obliquely  into  the  Sea  for  a  great  Way,  the 
Force  of  the  Waves  are  broke  and  leffcned  by 
Degrees,  and  the  Sea  leaves  it's  Filth  and  Slime 
npon  it. 

THERE  arefeveral  Places  of  the  Earth,  which, 
it  is  certain  were  fornaerly  covered  by  the  Ocean. 
Where  Eg'jpi  is  now,  it  was  formerly  Sea^  as  ap- 
pears both  from  the  Teftimony  of  the  Antients, 
and  Experience  v  for  the  Nik^  Jlowing  firom  the 
femotc  Regions  of  Ethiopia^  when  it  j  over- 
flows, it's  Banks,  covers  all  Egypt  for  a  Time,  and 
then  fettling  by  Degrees,  it  leaves  the  Dregs,  Mud, 
Dirt,  and  earthy  Matter,  which  the  jft«&  Couric 
ef  the  River  had  brought  down ;  by  thisiaaeaM  Egypt 
becomes  annually  higher  and  higher.  Sut  bdbre  facht 
a  Quantity  of  Matter  was  brought  down  to  the 
iVt/tf,  the  Sea  covered  the  Land  of  Egjpt^  the*  it 
be  repulfed  and  herhmed  in  now  by  the  Earth's  ac- 
quired Altitude.  Arift&tle^  among  otho-s,  aflferta 
this,  and  fays :  This  Place,  an4  5^c  whole  Coua- 
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try  (meaming  Egjpt)  were  fornwd  by  the  pouring 
in  of  the  Nuiy  and  fecms  to  gain  Firmnefs  every 
Year.     But  fince  the  neighbouring  Inhabitants,  by 
Degrees,  began  to  cultivate  the  Marlhes  and  Bogs 
as  they  dried  up,  it  is  impoflible  to  guefs  at  the 
Tinie  of  this  Mutation.  However,  it  feems  that 
all  the  Mouths  of  the  Nile  have  been  made  by 
Hand,  and  not  by  the  River,  except  that  of  Ca- 
Mpus.  It  is  fartlwr  evident,    that  all  old  Egypt 
coirfiftcd  only  d    one  Town,    which  they  called 
fttehes.  H»mir  declares  this,  who  flourifhed  (I  may 
fay)  not  long  after  thefe  Changes ;  for  he  men* 
tions  that  Pkce  as .  if  there  were  then  no  fuch  City 
zs^  Memphis^  atkaftnor  fo  large.  Seneca  explains 
this  better  thus-:  Egjpt  (fays  he)  arofc  wholly  at 
firftrfrom  Mnd;  and  if  we  may  credit  Horner^  the 
IfiaMi  of  FbMfm  was  (b  far  diftant  from  the  Con- 
tinent, as  a  Ship,  with  all  her  Sails  fpread,  could 
fail  in  a  Ifey,  but  now  it  is  joined  to  the  Continent ; 
for  the  Nile  flowing  muddy  and  troubled,  and  car- 
rying down  moch  Slime  and  Dirty  leaves  it  about 
it^s  Mouths,  wheifebythe  Continent  is  annually  en-. 
larged,  and  Egypt  is  ftretched  further  and  further 
every  Year,     Hence  comes  the  ^atnefs  and  Ferti- 
lity of  the  Soil,  and  alfo  it*s  Evennefs  and  So- 
lidity i  for  Ae  Myd  fettles  and  grows  dry  and 
hard,  and  the  Ground  becomes  firm  by  what  is 
kid  upon  %. 

THE 'Criwg^^and/»i^/,  both femous  Rivers  in 
hu^Uy  do  the  fame  as  the  Mfe,  by  their  Inunda- 
tkom ;  alfo  the  Rio^  de  la  Flat  a  in  ^rafil.  And 
it  is  very  probable  that  CUn^  was  formed  by 
Ais  means,  or^  at  leaft  enlarged ;  becaufe  the 
impetuous  RiVer^  called  the  Haarnbo^  flowing  ouo 
of  Tartary  inta  Cbina^  and  frequently  overflowing^ 
if s  Banks,  (dw)*  not  annually)  hath  k>  much  Sand 
and  Gravel  in  it,  •  as  to  make  a  third  Part  of  it*5 
JJ^aters. 
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THESE  Examples  demonftratc  the  fourth 
Caufe,  viz.  that  Rivers  make  the  Sea  foriake 
the  Shore  ;  but  the  Sea  itfelf,  in  feveral  Countries, 
is  the  Caufe  of  it's  own  retiring,  by  bringing  to 
the  Shore,  and  there  leaving  Sediment  and  Matter 
enough  to  cncreafe  the  Altitude  of  the  Coaft ;  fo 
that  it  fuffers  not  the  Sea  to  overflow  it  any  longer. 
Thus  Holland^  Zeelandy  and  Gelderland^  were  formed  5 
for  the  Sea  covered  thefe  Countries  formerly,  as  is 
known  both  from  the  antient  Monuments  mention- 
ed in  Hiftory,  and  the  Quality  of  the  Soil  itfelf. 
In  the  Mountains  of  Gelderland^  not  far  from  JVi. 
meguen^  there  are  found  Sea-Shells,  and  at  a  great 
Depth  in  Holland  are  dug  up  Shrubs  and  ouzy  mat- 
ter •,  add  to  diis,  that  the  Sea  itfelf  is  higher  than 
thefe  Countries,  and  would  overflow  and  cover 
them,  but  that  it  is  reftrained  by  Banks  and  Dams. 
On  the  other  hand,  there  are  fome  that  think  HoU 
land  and  Zeeland  arofe  from  the  Mud  and  Sand 
brought  down  by  the  Rhine  and  the  Afo^i  5  nor  is  this 
unlikely.  Prujia  alfo  and  the  adjacent  Countries 
daily  become  larger  by  the  Sea's  retiring. 

PROPOSITION    X. 

7o  explain  the  Origin  or  Rife  of  Sand-Banks^ 

B  Y  Sand-Banks  we  underftand  large  Colledions 
or  Cliflfs  of  Sand  in  the  Water,  (landing  up  above 
the  Chanel  of  a  River,  to  fuch  a  Height  as  to  hin- 
der the  Paflage  of  Ships.  The  Di^/f*  Sailors  call 
them  een  Broogte^  em  Banck^  eenRifs ;  the  Poriuguefi^ 
Abrotbes^  and  Baixes.  They  diffei:  not  from  Rocks, 
only  that  Rocks  are  hard,  folid,,  and  coherent  in 
their  parts  ;  whereas  Sand-Banks  confift  of  grains  of 
Sand,  that  ftick  more  loofely  together.  Tho* 
thefe  two  are  gften  confounded*   : 
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THESE  Sand-Banks  lie  either  in  the  Cha- 
nels  of  Rivers,  as  frequently  in  tht  Elbe^  and  the 
Wolga  ;  or  at  the  Mouths  of  Rivers,  as  is  alfo  fre- 
quent in  the  two  Rivers  juft  mentioned  ;  or  on  the 
Sea  Shores,  or  in  the  middle  of  the  Sea.     The 
manner  of  their  Generation   is  the  fame  as  in  the 
foregoing  Propofitions  we  obferved  of  the  drying 
up*  the  Courfe  of  Rivers,  and  the  Shores  of  the 
Sea.     For  it  generally  happens,  that  the  Ocean, 
before  it  leaves  any  part  of  the  Land  for  good, 
firft  produces  thefe  Sand-Banks  near  the  Shore  ;  then 
recedes  by  degrees,  and  leaves  the  Sand-Banks   a 
part  of  the  Continent.      And  after  the  fame  man- 
ner it  happens  in  the  Chanels  of  Rivers,  before 
they  dry  up,  and  are  totally  forfaken  by  the  Wa- 
ters.    The  moft  common  Caufe  is  the  increafing 
of  the  Rivers  with  Rain,  or  melted  Snow,  fo  that 
they  rufh  down  violently,  and  walh  off  their  Banks, 
where  they  are  narrow.  Slime  and  Mud  ;  which  is 
carried  down  a  great  way  from  their  Fountains, 
till  *tis  brought  to  fome  wide  Place,  where  the 
Motion  is  not  fo  violent ;  and  here  it  fubfides 
and  forms  a  Bank  of  Sand,  or  Mud. 

NOR  can  any  greater  Evil  happen  to  the  moft 
rich  and  flourifhing  trading  Towns,  whofe  loaded 
Ships  have  been  ruined  by  them  ;  not  to  mention 
Towns,  that  thro'  Time  are  quite  forgot,  there  arc 
the  Cities  Stavoren  in  Friejland  -,  jirnemude,  or  ^r- 
mugeny  in  Zetland ;  and  Dordracum  in  Holland ;  Ant-- 
werp  in  Brabant ;  and  Stada^  in  the  Bifhopric  of 
Bremen  ;  all  which  have  had  this  Fate. 

N  O  R  is  there  fcarce  any  trading  Sea-Port  free 
from  the  Danger.  Thefe  Sand- Banks  in  the  Elbe^ 
Imve  loft  a  great  many  Ships  to  the  Hamburghers^ 
which  had  efcaped  many  Dangers  on  the  Ocean  5 
and  in  other  Places,  efpecially  the  ^exely  and  the 
Ulie  at  Amfterdam. 
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M  AN  Yof  thefc  Banks  arc  fecn  on  the  Sea- 
Shore  of  Flanders  J  and  Friejlandj  aad  at  low  Wa- 
ter feem  to  be  parts  of  the  Continent,  having  ib 
little  Water  above  them  at  high  Tide,  as  not  to 
admit  of  Ships.  The  Sand-Banfcs  that  are  fanrous 
or  infamous  among  Sailors  for  Shipwrecks,  are 
I.  Thofe  found  all  in  one  Place,  at  the  Shore  <jf 
praftlj  extending  in  a  Tra6t  of  feventy  Milesi 
which  they  that  go  to  the  Indies^  ought  carefiilly 
to  beware  of,  when  they  are  failing  that  way  to 
avoid  being  becalmed  on  the  Guinea  Shore,  tho* 
they  come  as  near  them  as  they  can,  to  get  the 
more  Wind  ;  but  ought  to  take  Care  they  do  not 
fall  in  between  thofe  Banks,  and  the  Shore.  2. 
Thofe  of  Si  Ann  J  not  far  from  Guinea  in  Africa^ 
in  fix  Degrees  of  North  Latitude :  the  Ships  once 
carried  among  them,  are  not  brought  eafily  from 
them  ;  but  detained  for  feveral  Days,  when  the  Sea- 
men think  they  have  got  rid  of  them ;  for  they 
do  not  lie  clofe  together,  but  are  parted  by  Gulphs 
and  deep  Places  ;  fo  that  when  they  are  in  ten  Yards 
Water,  they  on  a  fudden  fliall  found  but  three 
Yards.  3.  Thofe  between  Madagafcar^  and  Ara* 
iia^  and  Africa^  called  the  Baixas  of  Judeea :  they 
are  fharp,  ragged  Rocks  of  Coral,  of  various  Co- 
lours. 4.  Thofe  about  C/&i>tf.  5.  Thofe  towards 
Flanders-,  and  feveral  others  that  may  be  feen  in  Sea 
Charts. 

W  E  have  ihown  one  Way  how  they  are  formed, 
viz.  by  the  fubfiding  of  the  Matter  which  the  Sea 
carries  with  it ;  we  may  add  a  fecond  Way  ,  and 
that  is,  by  the  Sea's  coming  in  upon  LaiKi,  that  hath 
heaps  of  Sand  on  it,  which,  being  covered,  are 
Sand-Banks  under  the  Surface  of  the  Water.  Thus 
at  the  Shores  of  Gelderland^  and  Holland^  there  are 
feveral  fuch,  which  they  call  Dunen  ;  they  are  in 
a  long  Trad   raifed  above  the   Land,   on  the 
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Shore ;  and  if  the  Sea  break  in,  then  thefe  Hills 
become  Sand-Banks. 

THEY  are  frequently  at  the  Mouths  of Ri- 
vers  where  they  are  broadeft,  and  where  their 
Motion  is  not  io  rapid  but  the  Matter  can  fub- 
fide,  and  the  Waves  of  the  Sea  beat  back  the 
River- Water,  which  ftops  it's  Force.  It  is  worth 
while  to  diftinguifh  and  confider  thefe  two  ways. 

PROPOSITION    XI. 

fo  judge  whether  the  Sand-Banks  not  far  from  the 
Shore  will  becomi  apart  of  the  Continent. 

W  E  Ihowed,  in  the  preceding  Propofition,  that 
they  are  formed  two  ways ;  one  by  the  fubfiding 
of  Matter,  and  the  other  by  Heaps  of  Sand  that 
arc  overflowed :  if  they  happen  in  the  firfl:  way, 
and  they  be  found  to  increafe  ftill,  it  is  likely  they 
will  be  joined  to  the  Continent  5  but  if  in  the  fecond 
way,  and  they  are  not  increafed,  then  it  is  not  like- 
ly tl^y  will  be  joined,  but  rather  that  the  Sea  will 
come  further :  but  this  we  only  guefs. 

PROPOSITION    XII. 

JJlands  are  formed  in  the  Sea  and  Rivers^  the  fame 
wa'j  that  Sand-Banks  are  (which  may  become  IJlands) 
and  alfo  another  way. 

FOR  if  there  be  gjithcredin  any  part  of  the 
Sea,  Sand,  Gravel,  Slime,  or  Clay,  it  will  in  tinntc 
become  an  Ifland ;  and  if  the  Sea  break  in  upon 
the  Land,  and  furround  Hills,  they  become  Iflands  t 
and  thiK  'tis  likely  thofe  were  formed  which  arc 
very  high,  as  St  Helena^  the  Ifle  of  Afcenfion^  ^c. 
cfpccially  if  they  be  rocky  and  ftony  • 
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AND  to  thefe  JDclong  thofe  which  the  Sea 
cuts  off  from  the  Land  that  juts  out  into  it ;  thus 
antient  Writers  tell  us,  that  Sicil'j  was  cut  off  from 
Ital^y  by  the  breaking  in  of  the  Sea  violently ; 
and  the  Verfes  of  the  Poet  on  this  Subject  are 
well  known. 

B  Y  the  firft  way,  viz.  by  fubfiding  and  ga- 
thering of  i  great  many  earthy  Particles,  were 
formed  the  Iflands  of  Zeeland^  Denmark^  and  Ja- 
fan  •,  and  alfb  the  Ifles  of  Moluccas  for  there 
were  found,  by  thofe  that  dug  the  Ground  there 
a  little  way  down,  a  great  quantity  of  Sand  and 
Shells. 

THE  Inhabitants  of  the  Ifland  of  Ce'^lon  fay 
their  Ifland  was  feparated  from  India^  and  it  is  ve- 
ry likely.  Thus  the  Ifland  of  Sumatra  is  thought  to 
have  joined  Malacca  ;  and  it  i^  probable,  becaufe 
of  the  feveral  Banks  and  Quick-Sands  there.  It  is 
certainly  believed  it  was  the  golden  Cberfonefus^ 
and  was  counted  to  be  a  Peniniiila,  for  it  appears 
fo  at  a  dift:ance,  and  to  be  joined  to  Malacca^ 

THE  Indians^  on  the  Malabar  Shore,  tell  us, 
that  the  Ifles  of  Maldiws^  were  of  old  joined  to 
Ifidia^  in  on^  Continent,  and  are  now  a  great 
way  from  it,  and  divided  into  eleven  thoufand 
Iflands  ;  and  it  is  probable  they  will  all  in  time 
be  joined  in  one  Ifland,  they  being  not  diftant 
in  fome  Places  above  four  or  five  Yards.  The 
narrow  Seas  will  become  narrower,  and  fo  join 
one  to  another.  And  indeed  all  the  oriental  Iflands, 
between  the  Continent  of  Jfia  and  Magellan^  feem 
to  arife  from  the  Sea^s  breaking  in  violently  on 
the  Land,  and  feparatlng  one  part  from  another  5 
for  the  Pacific  Sea  nioves  with  a  continual  force 
to  the  Eaft  from  America  to  thefe  Ifles,  and  the 
Wind  blowing  confl:antly  that  way  increafes  the 
force ;  it  is  no?  therefore  unlikely  that,  feeing  aU 
thefe  Iflands  are  m  the  Torrid  Zone^  Afia  did  of 
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old  join  tht  Magellanic  J  or  South  Land,  the  Earth 
being  broke  oft' here  and  there  by  the  Sea,  'till 
at  laft  it  made  it*s  way  to  the  Indian  Ocean,  and 
formed  many  Iflands  ftrangely  fituated  clofe  toge- 
ther, as  Java^  the  Celebes^  BorneOy  Madura^  Am- 
boyna^  &c. 

W  E  may  judge  the  fame  of  the  Iflands  in  the 
Gulf  of  Mexico^  and  at  the  Streight  of  Magellan. 

I T  is  uncertain  whether  the  Iflands  of  the  Mgean 
Sea  were  broke  off*  the  Land  by  the  Sea,  the 
Waves  from  the  Euxine  and  Mediterranean  Sea 
meeting  one  another,  or  by  the  fubfiding  of  tlic 
Matter  which  was  brought  from  the  Euxine  to  the 
Propontis ;  tho*  the  former  is  more  probable :  and 
perhaps  this  was  the  famous  Deluge  of  Deucalion. 
It  is  certain  the  Ifle  oiEuhaa^  or  Negrofontey  joined 
Greece y  as  femous  Writers  relate ;  for  the  Sea  be- 
tween them  is  fo  narrow  as  to  have  a  Bridge  over 
it. 

W  E  have  feveral  Inflances  of  Iflands  made  by 
Sand-Banks.  Thus  thofe  in  the  Nile^  and  in  the 
River  oiSt  Lawrence  in  North  America ^  were  Sand- 
Banks.  The  Rivers  make  Iflands  alfo  when  they 
difchargp  a  Branch  in  one  Place,  and  receive  ic 
in  another,  as  in  the  ^anaiSy  and  Wolga^  and  o« 
thers ;  which  no  doubt  is  done  by  lEe  Induftry 
of  Men.  The  Oiy  does  the  fame.  The  two 
Rivers,  Rengo  and  Coauza^  produced  the  Ifle  of 
Loanda^  on  the  Shore  of  fouthem  Africa^  where 
they  exonerate  themfelves  into  the  Sea,  be- 
came they  bring  down  fix)m  the  high  Places  a 
great  quantity  of  Slime  and  Gravel  with  great  Vio- 
lence, which  they  depofited  ftill  in  the  Mouths  of 
the  Rivers,  and  fo  made  the  Ifle  oiLoanda  \  which  at 
firft  was  but  a  Sand-Bank,  and  now  it  is  a  fruit- 
ful Ifland,  abounding  with  Inhabitants  and  fertile 
Land.  We  believe  a  great  many  Iflands  on  the  Shore 
were  formerly  Sand-Banks,  or  Clay-Banks,  tho* 
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ibme  were  made  by  parting  them  from  the  Con- 
tinent, as  at  Norway :  and  diis  is  mcA  probable 
of  thofe  that  are  hard  and  rocky. 

BUT,  in  the  Indian  Sea,  fuch  may  happen 
by  both  ways  y  for  while  the  Sea  wears  off,  it 
doth  at  the  fame  time  carry  away  with  it  much 
Earth,  which  fettles  in  another  Place  ^  and  this  is 
much  caufed  by  furious  Winds,  and  frequent 
Storms,  that  come  from  the  breaking  of  the  Clouds 
in  the  rainy  Months;  from  May  to  September. 
The  Sea  is  ftrangely  difturbed  by  thefe,  fo  that 
the  Sand  and  Clay  is  raifed  fix)m  the  bottom, 
and  carried  to  the  In^an  Shores.  Thus  the  Mouths 
of  the  Harbours  at  Goa  are  fo  obftrufted  by 
Heaps  of  Sand,  which  come  with  the  force  of  the 
Storms  from  May  to  September j  that  finall  Ships 
can  fcarcely  enter ;  and  thefe  Heaps  of  Sand  fo 
cbftruft  the  Harbour  of  Cochin j  that  they  are 
like  a  Bar,  or  Wall,  that  neither  great  nor  fmall 
Ships  can  enter. 

FOR  continual  Rains  on  Mount  Gatej  and  the 
frequent  Storms  fix>m  the  Clouds  which  are  feen 
hanging  as  it  were  above  the  tops  of  the  Moun- 
tains, pour  out  fo  miKh  Water  with  fuch  Vio- 
lence that  the  Sea  carries  a  great  deal  of  Sand 
to  the  Shores ;  where,  meeting  with  Oppofition, 
the  Sand  fubfides,  which  is  carried  away  again  by 
the  Sea,  when  the  Winter  is  over,  and  the  Har- 
bours cleared. 

THERE  are  fome  Iflands  fo  near  the  Land, 
that  they  are  furrounded  at  the  time  of  ftiU  Sea  ; 
and  if  the  intervening  Chanel  become  higher, 
thefe  Iflands  become  a  Part  of  the  Continent. 

A  N  D  the  overflowing  of  the  Nile  makes  the 
Towns  and  Hills  look  like  Iflands ;  and  the  fFolga 
doth  fo  fwell  in  May  and  June  as  to  cover  the 
Iflands  and  Sand-Banks  in  it ;  and  feveral  of  the 
Iflands  near  JhSa  become  like  Sand-Banks  in  the 
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rainy  Months,  when  the  Nik  and  Ganges  overflow 
idicfe  Countries, 

PROPOSITION   XIIL 

^ere  is  another  way  that  IJlands  are  formed  hefides 
the  two  ,abovementionedj  which  is  delivered  byfome 
IVriterSy  viz.  that  the  Earth  on  a  fudden  is  car^ 

•  ried  from  the  bottom  of  the  Sea^  andfuddenly  rifes 
to  the  Surface. 

OTHERS  think  very  juftly  that  this  ftbulous ' 
way  comes  from  the  &bulous  Greeks  and  Poets,  who 
will  have  Delos  to  have  come  up  that  way ;  and 
the  grave  Author  Seneca  fays,  the  Ifland  Therajia 
did,  in  his  Time,  come  up  in  the  jEgean  Sea,  and 
that  the  Seamen  obferved  it:  and  tho*  indeed  there 
are  but  few  Examples  of  this  kiml,  yet  we  are  not 
therefore  to  think  it  impoflible ;  for  there  may  be 
in  the  bottom  of  the  Sea  fome  porous,  fpongy, 
hollow,  and  fulphxireous.  Earth,  (as  there  are  many 
forts  of  light  Earth,)  which  is  now  grown  to  a 
great  Height  under  the  Water ;  and  if  it  come 
to  break  off  by  the  force  of  the  Sea,  and  being 
of  lefs  or  equal  Weight  with  the  Water,  it  may 
come  to  the  Superficies,  and  an  Ifland  appear  on  a 
iiidden.  Or  a  Spirit  fliut  up  under  the  Earth,  and 
endeavouring  to  break  out,  may  without  the  force 
of  the  Water  bring  it  up  to  the  Surface ;  for  thcfe 
Spirits  included  have  great  Power,  as  appears  in 
Earthquakes,  by  which  whole  Mountains  have  been 
thrown  up  and  fwallowed  down,  and  the  fame  Way 
are  great  Towers  and  Walls  blown  up  by  Gun- 
Powder  placed  under  Ground, 

IF  therefore  the  Ifland  that  thus  appears  fud- 
denly  do  yet  adhere  to  the  Bottom,  it  mufl:  be 
that  it  was  forced  up  by  the  Spirits  inclofed  un- 
4erncath  j  as  fome  write,  that  fometimes  Moun- 

tains 


412  The  jiifoiute  Parf      Sect.  V. 

tains  have  been  blown  up  that  way;  butjf  it 
do  not  adhere  to  the  Bottom,  it  might  be  loofened 
from  the  Bottom,  partly  by  the  force  of  the  Wa- 
ter, and  partly  by  the  inclofed  Spirks,  and  come 
up  by  it's  own  Lightnels. 

PROPOSiriON    XIV. 

FROM  this  another  doubt  arifes;  Whether 
there  are  floating  IJlands ;  as  Tbaks  thought  the 
whole  Earth  did  float  on  the  Water  of  the  Ocean : 
but  his  Opinion  is  fufficiently  refuted  from  the 
Sea's  Chanel  being  continued  every  where,  and 
yet  there  may  be  floating  Iflands  if  the  E^rth 
be  hollow,  light,  and  fulphureous.  Seneca  tells  his 
Experience,  that  he  faw  in  the  Lake  CuttUa^  in 
the  Fields  of  the  Town  Reatey  belonging  to  the 
SahineSy  an  Ifland  that  floated,  and  Trees  and 
Herbs  on  it,  that  was  carried  here  and  there  by 
d^  Wind,  yea  by  a  gentle  Gale ;  and  that  he 
never  found  it  for  a  Day  and  Night  in  the  fame 
Place ;  and  he  fays  there  was  another  Ifland  that 
floated  in  the  Lake  of  Vadimone ;  and  another  in 
the  Lake  oi  Statione.  Thus  the  Antients  lay,  that 
DeloSy  and  all  the  Iflands  of  the  CycladeSy  did  of 
old  float  on  the  Sea.  Nor  need  it  be  objefted, 
why  don't  they  fwim  now  ?  for  the  Anfwer  is  eafy ; 
die  floating  cannot  hold  out  long,  for  they  reach- 
ing near  the  Bottom,  and  being  carried  from  one 
place  to  another,  they  meet  with  a  Sand-Bank 
and  fettle  there,  efpecially  if  they  come  between 
two  Sand-Banks,  then  they  join  and  become  fix- 
ed. In  Honduras^  a  Province  oi  America^  there 
is  a  Lake  in  which  there  are  feveral  litde  Hills, 

Slanted   with  Shrubs  and  Herbs  tofled  up  and 
own  with  the  Wind. 
I  N  the  large  Lochy  called  Lomond  in  Scotlandy 
there  is  an  Ifland  that  floats ,  and  is  driven  by 

the 
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the  Wind:   it  feeds  Cattle,  as  BoetbiuSy  the  Wri- 
ter of  the  Scots  Hiftory,  relates. 

SO  far  of  the  forming  of  dry  Land  where  Sea 
vras ;  now  we  fhall  confider  how  there  can  Water 
come  where  there  was  dry  Land.. 

PROPOSITION   XV, 

The  Rivers  run  in  new  Cbanels  for  feverd  Caufes. 

1.  W  H E  N  they  come  from  their  Fountains, 
and  get  a  Chanel  either  made  by  Art  or  Nature. 

2.  IF  a  River  fend  out  a  Branch  from  it, 
which  is  caufed  for  the  moft  part  by  Men,  either 
to  bring  Water  to  a  Town,  or  to  another  River : 
Examples  whereof  we  fhewed  above. 

3.  IF  Rivers  ^in  more  and  more  upon  their 
Banks ;  which  happens,  i .  When  the  Chanel  grows 
higher  thro*  the  lubfiding  of  Mud  and  Sand.  2.  If 
it  wear  off  the  Banks^  by  it's  fwift  Courfe.  3.  If 
it  be  increafed  by  another  River  flowing  into  it, 
or  by  Rain^  or  Snow. 

4.  IF  they  overflow  the  Land,  and  become 
Lakes  by  not  returning  to  their  former  Chanel, 
vrhich  if  they  do  and  leave^good  deal  behind  they 
make  Bogs. 

i    ,      COROLLART. 

I T  is  probable  Time  was,  when  the  Chanels 
erf"  the  Rinney  Elbe^  Niky  and  all  other  Rivers, 
were  dry  Ground,  and  may  again  become  fo« 

PROPOSITION   XVL 

Lakesy  BogSy  and  ftandmg  Poolsy  occupy  Places  that 
.  tkey  did  not  before. 

I,  WHEI! 
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1.  WHENtheyarefirft  ftHraed  and  enlarged 
as  in  Chapter  xv. 

2.  I F  plmty  of  Rain  fall. 

3.  IF  the  Rivers  carry  much  Water  into  the 
iLakes  with  great  force. 

4.  I F  their  Chanel  become  higher, 

5.  IF  the  Lakes  by- the  frequent  and  ftrong 
Waves  wear  off  the  Banks,  and  cover  more  Ground. 
Thus .  the  Lake  of  jiarlem^  within  thefe  thirty  or 
forty  Years  paft^  is  enlarged  about  one  twentieth 
of  a  Mile  round. 

COROLLART. 

I T  is  probable,  that  the  Places  where  the  Lake 
Zaire ^  or  Lemany  or  Parime^  or  of  Harlem^  or  of 
Mceotisy  and  the  Bogs  in  Weftpbalta^  and  all  others, 
were  once  dry  Ground. 

PROPosirioN"  xyii. 

Tiere  is  Ocean  where  there  mas  noHe  he/ore^ 

THIS  may  happen  feveral  ways^  i.  When  it 
breaks  into  the  Land,  making  Bay^  and  Streights, 
as  the  Mediterranean^  the  Bay  of  Bengal^  the  A-- 
rabian  Gulph,  and  Bay  of  Camhoiaj  &?r.  Thus 
the  Streights  between  5iVi/y  and  //tf/y,  between 
Cejlon  and  India^  between  Greece  and  Negro^nte^ 
the  Streights  of  Magellan^  Mamlha^  and  at  Ac 
Swndi  yea  fome  will  have  die  Atlantic  Oceaa 
thus  made,  and  to  have  parted  America  from' 
Europe^  that  they  may  better  deduce  the  Genera- 
tions of  Men  there  from  Adam.  It  is  certain  the 
Egptian  Prieft  told  Solon^  the  Athenian^  that  about 
fk,  hundred  Years  before  Chrift  (as  niay  be  fee» 
in  Plato^s  Dialogue  called  Tmaus)  that  there  was 
Qpce  an  Ifland  over  againft  the  Herculean  Streights 
^  ■  of 
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of  Gibralter^  greater  than  Africa  and  Afta^  called 
AtlantiSy  and  by  a  great  Earthquake  and  Inun- 
dation in  a  Day  and  Night,  that  it  was  after- 
ward funk  {viz.  a  Part  of  it)  5  by  which  we  may 
underftand  there  was  a  Tradition  among  the  £gy/>- 
tianSy  who  were  given  to  Learning,  that  America 
was  feparated  from  the  old  World,  many  Ages 
before:  It  is  much  more  probable  as  to  the 
North  part  of  America^  that  Niw-FrMce^  New^ 
J^f^landy  and  Canada^  did  of  old  join  Ireland  \  the 
Aotients  %  the  Streights  oi  Gibr alter  were  dug 
by  Hercules. 

2.  WHEN  the  Sea  is  driven  on  the  Shore 
with  ftrong  Winds  breaking  down  the  Shores  and 
Banks,  made  by  Art  or  Nature ;  there  are  feveral 
Inilances  of  Inundations,  as  in  3^^/y  of  old,  and 
not  long  ago  in  Friejland  and  Holftein^ 

3.  WHEN  it  doth,  by  the  fame  Caufes,  go 
over  the  Land  in  feveral  Places  miakiiig  Iflands  ; 
as  we  faid  of  thofe  in  the  Eaft  Indies^  and  the  Bay 
of  Bengal  and  Camhiay  which  flowed  into  the 
Land. 

4.  W  H  E  N  it  wears  off  the  Shores,  and  fpreads 
in  upon  the  Land:  thus  the  Bailie  Ocean  came 
in  upon  Pomeranian  and  deftroyed  Fineta^  a  moft 
femous  Sea-Port.  Thus  on  the  Shore  of  Norway 
it  broke  .  in,  and  cut  off  fome  Iflands  from  the 
Continent,  and  the  German.  Ocean  broke  in  on 
Ihllandy  near  the  Village  of  the  Catti^  and  over- 
fpread  a  great  TnuSt  of  Ground ;  thus  the  Ruins 
of  an  old  Britijh  Caftle,  that  was  a  Garrifon  of 
the  Romans^  is,  a  great  way  in  the  Sea,  hid  un* 
der  Water.  And  on  die  North  part  of  Ceylon 
near  ht^a^  the  Sea  took  off  twenty  Miles,  and 
made  the  Mand  Ids  j  and  there  are  many  other  Ex- 
amples alfo« 

COROL^ 
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COROLLART. 

HENCE  we  underftand,  that  where  there  is 
now  Sea  there  was  Land,  and  again  may  be,  if  the 
Earth  hath  lafted,  and  Ihall  continue,  fomc  thou- 
sand Years  -,  of  which  fee  AriftotU  in  his  Book 
of  Meteors,  Chap.  xii.  Lib.  i.  and  S^eviffs  Geo* 
ff'apb'j.  If  it  be  alked  how  the  Sea  can  cover  the 
Mountains,  we  anfwer  they  are  not  to  be  covCTcd, 
but  will  be  Iiigh  Rocks  therein,  or  Iflands,  for 
all  Iflands  almoft  have  Mountains  in  them;  as 
CeyloHy  Sumatray  Java  \  and  fome  are  nothing  but 
Mountains  -,  as  St  Helen^  the  Ifle  of  Afcenfiony  the 
Hefperides:  and  feeing  thefe  Places  were  once 
Land,  then  thefe  Iflands  and  Mountains  in  it  were 
high  Places  on  the  Continent. 

PROPOSiriON   XVIU. 

Whether  the  whole  Surface  of  tins  Giobe  may  be  either 
all  Land  or  Sea ;  or  if  there  may  be  more  Land  ot 
Water  one  time  than  another. 

I T  is  fofliciently  fliown  in  tte  fccond  Propo- 
fition,  that  there  may  be  k&  Earth,  and  confe-* 
quently  more  Sea^  one  time  than  another.  But  to 
that  Qucftioh,  whether  there  may  be  a  Deluge  that 
fliall  cover  the  whole,  even  die  very  Iflands ;  we  an- 
fwer the  way  how  fuch  a  thing  may  luq)pen,  may  be 
conceived  and.explained,  yet  can  fcarce  ever  happep, 
the  Earth  bdng  fo  compadly  joined  and  the  Moun- 
tains fo  high.  The  way  it  may  Imppen  is  the  lame  as  in 
in  the  fecond  Propofition.  If  the  Ocean  continuaUy 
wafli  away  the  Shores  and  lay  them  in  deep  Places^ 
at  laft  all  the  high  Parts  will  come  down  and  be 
wafliedaway,  and  the  Sea  come  in  on  the  whole 
Earth  J  there  may  be  fome  Mountains  or  their  Roots 

waftxe^ 
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wafhed  away,  and  they  fall  down  ;  and  it  were 
eafier  done  if,  as  fome  think,  the  Sea  were  higher 
than  the  Land,  but  this  we  have  before  refiited* 
And  to  that,  whether  the  Sea  can  ever  go  all  into 
Caverns  of  the  Earth,  and  there  be  nothing  but 
dry  Land,  we  anfwer  tlie  fame  way ;  tho'  it  may 
fcarce  ever  be  t  there  is  only  one  way  by  fuppofing 
the  Caverns  fo  large  as  to  contain  the  Sea,  and 
none  have  yet  demonflxated  the  contrary ;  and 
tho'  they  are  iK)t,  thev  may  be  made  fo  by  the 
force  of  the  Water  or  lubterraneous  Spirits. 

PROPOSITION  XIX. 

ffhy  there  are  few  IJlands  in  the  middle  of  the  Ocean  ^ 
and  no  Cluflers  of  them^  except  at  large  IJlands ^ 
or  near  the  Continents 

WE  need  not  doubt  of  the  Truth  of  this,  be*- 
ing  confirmed  by  Experience.  There  is  fcarce  one 
little  Ifland  in  the  middle  of  the  Pacific  Ocean, 
and  there  are  but  few  found  in  the  vaft  Ocean 
between  Africa  and  Braftl^  except  St  Helen  and 
the  Ifle  of  Afcenfton  \  but  on  die  Shores  of  the  O- 
cean,  or  great  Continent,  are  all  the  Iflands,  ex- 
cept the  few  I  mentioned,  efpecially  the  Clufters 
of  Iflands  •,  thofe  of  the  Mgean  Sea  are  near  Eu- 
rope and  Afia^  the  Hefperides  near  Africa^  the 
Maldives  near  India^  and  all  the  Indian  Iflands  lie 
between  AJia  and  the  South  Land,  only  the  /f- 
zoreSj  or  Flandrian  Ifles,  feem  to  be  in  the  middle 
of  the  Ocean,  between  America  and  the  Old  World ; 
tho*  they  are  nearer  the  later. 

THE  Caufe  of  this  Phaenomenon  no  doubt  is^ 
that  they  were  cut  off  the  main  Land  by  the 
Sea's  breaking  in  upon  it,  which  could  not  cover 
all  Places  it  came  to,  becaufe  of  their  Height.  It 
is  likely  they  are  alfo  fome  of  them  made  thus : 

VOL.  I.  Ee  the 
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the  Sea  wafliing  oflf  fome  Lands  carmot  carry  their 
fmall  Parts  fat  off,  but  lets  them  fall  down  by 
degrees  near  the  Shore,  which  being  done  for  a 
long  Time,  Iflands  are  at  laft  formed,  i.  But  in  the 
middle  Ocean  there  are  few  Iflands,  for  the  PaN 
ticles  wafhed  off  the  Shore  do  not  go  fo  far.  2. 
Bccaufe  there  is  a  greater  Motion  and  Force  of 
the  Water,  which  father  increafes  the  Depth  of 
the  Chanel  than  cailfes  any  Iflands.  3 .  Becaufe  there 
being  no  Continent  there,  no  Clufler  of  Iflands 
can  be  formed,  according  to  the  firfl:  way  that  we 
fhewed  they  were  made  -,  yet  of  old  when  the 
middle  of  the  Ocean  was  not  where  it  is  now, 
there  might  be  a  Clufl:er  of  Iflands,  which  might 
be  gradually  waflied  away. 


SECT. 
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S  E  C  T.    VI. 

Containing  the  Explanation  of  the  AtmoJ^here 
and  Windsy  in  three  Chapters. 

CHAP.    XIX. 

Of  the  ATMOSPHERE  and  AIR. 

PROPOSITION    I. 

There  are  continual^  Vapours  and  Fumes  exhaled  from 
the  dry  as  well  as  mot}-  Parts^  into  the  Space  which 
furrounds  the  Earth. 

TH  E  Caufe  is  twofold ;  i.  The  celeftial  Heat 
of  the  Stars,  efpecially  the  Sun  and  Moon. 
2.  The  terreftrial  Heat,  or  fubterraneous  Fire, 
mixed  with  the  Eatth,  for  we  find  all  Bodies  al- 
moft  fend  out  Exhalations  when  brought  near 
the  Fire,  tho*  very  gentle ;  and  feeing  celeftial 
and  terreftrial  Heat  is  nothing  but  Fire,  there- 
fore Vapours  and  Fumes  muft  be  raifed  thereby. 
And  as  the  Nature  of  Heat,  fo  Experience  con- 
firms the  Truth  of  it  5  for  Travellers  in  the  Night 
may  fee,  efpecially  when  the  Moon  ihines,  and 
near  Waters,  the  Vapours  that  are  raifed  wan- 
dering about  the  Air,  and  that  they  are  raifed 
in  the  Day-time  by  the  Sun  is  commonly  known  •, 
as  alfo  when  little  Clouds  afcend,  which  is  a  fure 
fign  of  Rain. 

E  e  i  P  Rp\ 
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PROPOSITION    IL 

^e  Atmofpbere  is  all  that  Space  ahout  the  Earth, 
in  which  the  Vapours  are ;  and  it  is  uncertain  if 
any  thing  elfe  be  contained  in  it  hut  Exhalations. 

I T  is  alfo  taken  for  the  Exhalations  themfelves 
that  are  about  the  Earth.  It  is  no  fnuU  Contro- 
verfy  among  the  modern  Philofophers,  what  that 
is  which  is  about  the  Earth.  Several  famous  Ma- 
thematicians are  of  Opinion  there  is  nothing  there 
but  Exhalations ;  and  fo  the  Atmofphere  and  Air 
is  counted  the  fame :  and  above  the  Atmofphere  is 
the  ^ethereal  Subftance  next  it.  Others  think  that 
there  is  a  kind  of  Body  befides  thefe  Exhalations, 
which  is  called  Air,  tho'  they  allow  that  Exhalati- 
ons may  turn  to  Air,  and  Air  to  tliick  Vapour  and 
Clouds ;  and  after  this  Air,  all  the  Way  to  the 
Orbit  of  the  Moon,  they  place  another  fubtilc 
Body,,  different  from  jEtber,  which  they  call  Fire, 
indeed ;  but  they  confefs,  improperly,  as  no  way 
agreeing  with  our  Fires ;  for  it  is  hot,  (tho*  not  burn- 
ing) dry,  and  very  fubtile,  not  caufing  the  Refra-r 
ftions  of  the  Rays  of  the  Sun  and  Stars,  which  they 
own  to  be  in  their  Air.  Thefe  diings  confidered, 
the  two  Opinions  of  the  Philofophers  differ  rather 
in. Words  than  in  the  Thing  itfelf ;  for  as  to  the 
Air,  that  is  fo  grofs  as  to  caufe  Refraftion,  and  may 
be  generated  from  Exhalations,  that  may  be  only 
a  more  refined  Exhalation,  tho*  not  from  the  Earth, 
As  to  the  fublunary  Fire,  feeing  they  own  it  is  im- 
properly called  fo,  and  is  fo  fubtile  as  to  caufe 
no  Refraftion,  it  feems  to  differ  but  little  from 
flie  aethereal  Matter ;  we  may  then  fay  the  At- 
mofphere, or  Air,  is  a  Body  about  the  Earth,  in- 
to which  the  Rays  falling,  are  refrafted  (laying 
jtfide  the  Queftion  whence  it  comes)  j  which  Defi.- 
2  nition 
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nition  agrees  with  the  foregoing  one,  nor  is  it 
very  likely  a  Body  fo  fubtile  could  be  exhaled 
from  the  Earth,  as  to  make  no  refradlion  or  hin- 
derance  to  the  Rays  of  the  Sun,  that  come  thro^ 
the  Mther  ;  and  if  there  be  fuch,  we  know  how 
high  they  are  or  if  they  be  out  of  the  Atmof- 
phere  •,  which  yet,  if  any  would  ftrongly  main- 
tain, believing  the  Particles  of  Fire  that  come 
from  the  Sun,  on  the  Earth,  do  again  travel  back  to 
it,  they  will  not  deny  but  the  foregoing  Definition 
is  proper.  Therefore  the  Atmofphere  and  Air  is 
nothing  but  a  great  many  fmall  Bodies  interwoven 
together  and  adhering  to  the  Earth  5  as  the  Down 
on  a  Quince  or  Peach. 

PROPOSITION    III. 

^efe  are  fometimes  more^  fometimes  fewer  Exhala* 
tionsfent  up  \   efpeciallj  in  different  Places. 

THE  Caufe  is,  i.  The  different  Elevation  or. 
DeprefEon  of  the  Sun  above  or  below  the  Hon- 
zon.  2.  The  different  Age  of  the  Moon,  and 
it's  Elevation  above  the  Horizon.  3.  The  rifing 
and  fetting  of  the  other  Stars,  and  their  Situation 
above  the  Horizon.  4.  The  Difference  in  the 
Parts  of  the  Earth ;  for  Water  and  moift  Places 
fend  out  more  Vapours  than  dry  and  earthy. 

PROPOSITION    IV. 

The  Exhalations  that  compofe  the  Atmofphere  are  of 
different  IGndSy  efpecially  in  different  Countries j  viz. 
watery y  faline^  fulpbureouSj  earthy y  and  fpirituous. 

THE  Caufe  is,  becaufe  there  are  fiich  different 

Bodies  in   the  Earth,  and  fome  are  moil  eafily, 

and  others  with  difficulty  drawn  up  •,  fome  may 

E  c  3  doubt 
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doubt  of  the  earthy  Particles,  becaufe  of  their 
Weight;  but  yet  this  may  be,  i.  Becaufe  of  the 
exceeding  fmallnefs  of  the  minute  Particles  of  Diift, 
that  have  more  Superficies  in  proportion  to  the 
Quantity  of  Matter  in  them,  and  therefore  are 
hghter.  2.  Becaufe  of  the  mixmre  of  fulphureous 
Particles,  which  carry  them  violently  along  with 
iJiem. 

'AND  that  there  are  fulphureous  Parts  in  the 
Air,  appears  from  the  fiery  Meteors  that  are  feen, 
as  Lightning,  Thunder,  Jack  with  his  Lanthorn, 
and  the  fulphureous  Smell  that  is  after  Thunder 
and   Lightning. 

THERE  can  be  no  doubt  of  the  watery 
Exhalations  that,  are  fpirituous  and  faline,  they 
being  very  fmall  and  eafily  drawn  up  $  and  the 
little  Animals  that  are  bred  in  the  Air,  in  great 
Quantifies  do  teflrify  the  fame. 

THE  AnJloteltarrsdivvAt  Exhalatbns  into  two 
forts.  Vapours,  and  Smoke.  The  Vapours  are 
from  the  Water,  and  do  -eafily  turn  to  Water 
again,  and  the  Smoke  fi'om  dry  things ;  thus  Sal 
jimmonidc,  turns  all  to  "Fume  above  the  Eire  -,  and 
hencd  it  is  that  different  Countries  have  different 
Air,  and  that  it  rains  in  one  Place,  and  not  in 
^oth?r/^ 

PROPOSITION    V. 

The  leaji  and  infinjibk  Particles  of  -Air  heat  lack  or 

^    refie5l  all  the  Rays^^  as  a  Looking-Glafs  doth  y   but 

Jom  of  thofe  that-  are  perceivable  and  compounded 

'  tranfmit  more    Rays  and  refleSl  fewer  ;     others 

'  figaWy  tranfmit  fewer  Rays  andrifleSl  more. 

THE  RET?  ORfe  the  Parts  of  the  Air  are  di^ 

vidcd  into  opake  and  pellucid ;  the  former  tranf- 
mit fewer  Rays,  the  ktter  more, 
^      '      2  :%  BECAUSE 
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BECAUSE  the  leaft  Particles,  like  Atoms 
.both  froiji  the  Earth  and  Water,  are  little  folid 
Bodies  without  Pores,  and  tlierefore  do  refle<5t 
and  difallow  a  J^aflage  to  the  Rays  ^  for  it  is 
very  probable,  ■  that  Tranfparency,  or  the  palling 
of  the  Rays,,  requires  Pores  duly  difpofed,  and 
void  of  Matter. 

BUTttie  Parts  of  the  Atrnofpliere,  or  Air, 
that  are  compounded  .of  the  leaft  Particles,  if  they 
luve  fevexal  Pore?,  di^ly  difpofed',  will  be  tranf- 
j)arent  and  tranfmit  manv  R^ys  j  but  if  the  Particles 
be  joined  very  conflifedly,  and  be  without  many 
Pores,  they  will  not  admit  many  Rays  to  pals 
through. 

H  E  N  C  E  it  is,  that  the  Sun  difperfing  a  thick 
dark  and  cloudy  Air,  makes  it  more  porous  and 
tranfparent. 

THAT  the  leaft  Particles  refleft  the  Rays, 
appears  from  this  i  if  the  Sun's  Rays  be  admitted  in- 
to a  dark  Room,  in  a  clear  Day,  thro'  a^  nar- 
row Hole,  you  will  clearly  fee  the  Rays  reflefted 
in  great  Number, (from  the  Particles  flying  in  the 
Air)  to  your  Eye,  as  it  were  from  a  Looking- 
Glafs ;  and  as  thefe  Particles  are  ftill  vifible,  we 
may  conclude,  in  fome  Degree,  the  fame  of  thofe 
that  efcape  the  Sight,  and  are  leaft  of  all. 

SOME  would  have  the  moift  Exhalations  t-o 
be  tranfparent,  and  not  the  dry  Fumes  ;  but  they 
are  confuted  by  Experience  and  Reafon  -,  i .  By 
Reafon ;  becaufe  the  Fumes  and  dry  Exhalations 
may  becon^e  as  fmall  and  porous  as  thofe  that  are 
moift ;  for  they  think  that  Tranfparency  does  not 
confift  in  Porofity,  but  that  it  is  a  peculiar  equality 
of  the  Medium :  and  2.  By  Experience  ;  becaufe 
a  cjear  Air  hath  more  dry  than  moift  Particles  init. 
This  is  underftood  from  the  new  kind  of  Wind- 
Guns  which  are  difcharged  not  by  Powder  and 
Fire,    but  by  help  of  the  Air,    which  is  com- 

E  e  4  preflcd 
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prefled  and  condenfed,  that  it  fcarce  takes  up  the 
fixtieth  Part  of  the  Room  it  had  before,  and  yet 
there  is  no  moiftncfs  in  the  Gun ;  which  muft  have 
been  if  the  Particles  of  the  clear  Air  had  been 
trom  Water, 

PROPOSITION    VI, 

Exhalations  do  not  of  tbetnfelves  and  of  their  own 
Nature  afcend^  hut  are  forced  up :  or  tbuSy  the 
Air  is  not  light y  but  heavy  ^  conftdered  abfolutely. 

ALL  Things  are  faid  to  be  heavy  which  would 
tend  to  the  Center  of  the  Earth  if  they  were  not 
hindered,  and  that  the  Air  doth  •,  for  the  Earth 
being  dug,  the  Air  goes  down  to  the  Room  made 
there,  and  it's  tending  upwards  is ;  i .  Becaufe 
Heats  rarifies  and  makes  it  take  up  a  greater 
Room.     2.  Bscaufe  it  is  forced  by  other  Vapours. 

THU  S  in  cold  Countries,  as  ?fova  Zembla,  and 
with  us,  no  Cloud  afcends  in  the  Night,  but  the 
Heat  of  the  Sun  coming  on  rarifies  it,  and  makes 
one  Part  to  prefs  and  force  another:  but  if 
the  leaft  Particles  of  Air  were  not  folded  toge- 
ther, but  at  Liberty,  they  would  move  up  and 
be  light  (p).      .  PRO' 

(p)  That  Air  13  a  ponderous  Height  is,  becaufe  it  is  impof- 

Body,  appears  from  a  variety  of  lible  for  it  to  defcend,  unleft  at 

Experiments,   particularly  one,  the  fame  Time  the  Mercury  in 

from  which  it's  Weight  ufes  the  Veflcl  afcend ;  which,  bt- 

likewifc  to  be  cfti mated.  ing  on  every  Side  preffed  with 

Take  a  Glafs  Tube,  clofed  at  the  Weight  of  the  ambient  Air, 

one  end,  which  fill  with  Quick-  cannot  quit  it's  Place,  unlefs  the 

filver,  then  invert  it  with  the  o-  Weight  of  Air  exceeded   the 

pen  end,  into  a  VeiTel,  alfo  filled  Weight   of    Mercury^  in   the 

with  Mercury,  and  the  Mercury  Tube.   And  that  this  is  the  Cafe 

Jn  the  Tube  wilifothwithfub-  will  appear  from  hence;    pnt 

fide,   and  after  a  few  recipro-  all  the  above-mentioned  Appa- 

<ations,  (land  at  thirty  Inches  ratus  into  a  large  Receiver,  out 

-above  the  Surface  of  the  Mer-  of  which,    by  the  Air- Pump, 

cnry,  contained  in  the  Veffel.  extract  the  Air ;    then,   as  the 

The  lleafon  why  the  Quickfil-  Air  i^  extra£led,  yoi^  may  pcr- 

V^r    15    fufp^ndcd  at  fuph    a  ^civp  the  Mcrcurjr,   contained 
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PROPOSITION   VII. 

The  upper  Parts  of  the  Atmofpbere  are  more  fuhtUe 
than  ibofe  below ;  yet  it  may  be^  that  thofe  in  the 
middle  Region  may  be  tbicker  and  grojfertban  tboji' 
near  tbe  Eartb. 

FOR  the  lighter   Parts  go  upwards  and  the 
more  fubtile  Parts  are  the  lighter,  which  fhows  the 

Truth 


in  the  Tube,  gnukially  to  fubiide ; 
but  if  again  you  ihall  by  d^rees 
let  in  the  Air,  the  Mercury  in 
the  Tube  will  afcend,  in  pro- 
portion to  the  quantity  of  Air 
intromittedy  *tili  at  hSt  it  reach 
it*s  priftine  Height  of  thirty 
Inches.  This  Apparatus,  of  the 
Tube  and  Vcffel,  together  with 
the  contamed  Mercury,  is,  from 
it's  Ufe  in  meafuring  the  Air, 
called  a  Baromtterz  and  from 
it's  Author,  ^trricellm^  any 
Experiment  perform'd  by  means 
thereof,  is  called  Torriallian* 

•Tis  manifeft,  that  the  Weight 
of  the  Mercury  contained  in  the 
Tube,  and  the  Weight  of  a  Co- 
lumn of  Air,  whofe  Altitude  is 
that  of  the  whole  Atmofphere, 
and  whofe  Bafis  is  equal  to  the  O- 
rificeof  thcTubc,  if  weighed  fc- 
parately,  the  one  will  be  equal 
to  the  other;  fo  that  when  the 
Weight  of  the  Air  it  diminiihed, 
the  Barometer  is  deprefled,  and 
vice  V4rfa.  Hence  by  taking  a 
View  of  the  Barometer,  you 
may,  at  any  time,  know  the 
prefcnt  Gravity  of  the  Airj 
which  is  a  Problem  of  vaft  Mo- 
jnent  both  in  Univerfal  Phyfics, 
gnd  in  Mttcotrologjr  in  parti* 


cular,  and  which  defcrves  to 
be  ranked  among  the  nobleft 
Inventions  of  the  modem  Phi- 
lofophers. 

By  the  Experiments  perform- 
ed fome  time  ago  before  the 
Royal  Society,  for  comparing 
the  Weight  of  Air  with  Wa- 
ter, and  fo  with  other  Bodies; 
by  the  firft  Experiment  the  pro* 
portion  was  found  to  be  as  t 
to  840 ;  by  the  next,  as  i  to 
852  s  and  by  the  third  as  i  to 
860.  And  lately  the  Ingeni- 
ous Mr  Hauksbeey  by  a  very 
fimple  and  accurately  perform- 
ed Experiment,  found  the  Ra* 
//^  of  Air  and  Water  to  be  as 
I  to  885.  All  which  Experi- 
ments being  made  in  the  Sum- 
mer  time,  at  which  Seafon  the 
Air  is  by  the  Heat  expanded, 
and  confequently  lighter;  and 
the  Barometer  Handing  at  about 
29!  Inches  higher ;  ^is  might 
pemaps  be  fafely  determined  up- 
on, that  the  Barometer  afcend- 
ingto  30  Inches,  and  the  Con- 
fiitution  of  the  Air  at  a  Me- 
4inm,  as  to  Cold  and  Heat. 
the  Ratio  of  Air  to  Water  would 
be  as  I  to  800 ;  and  therefore 
feeing,  tbe  Weight  of  Water 
compared 
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Truth  of  the  firft  Part  of  the  Propofition :  and 
the  Caufe  of  the  fecond  Part  is,  that  thofe  in 
the  middle  Region  eafily  go  together  and  become 
groffer,  the  hot  Particles  carried  up  mth  them  ha- 
ving left  them,  and  the  Rays  rdlciled  from  the 
Earth  having  but  fmall  force  in  the  middle  Region , 
that  is  fo  diftant  from  the  Earth. 

W  H  E  N  C  E  it  is,  that  after  Rain  the  middle 
Region  is  more  clears  the  grofler  Part  being  fitl- 
•len  down  (a). 

PRO^ 


trompared  with  Mercury,  is  at 
I  to  1 3  J,  the  Gravity  of  the 
Air   compared  to  the  Gravity 

of  Mercury  would  be  as  i  to 
10800. 

J  urines  Appendipt^ 

(f )  If  with  the  Hands  we 
fqaeeze  a  blown  Bladder,  we 
feel  the  included  Air  make  a 
ftrong  Refinance,  and  by  the 
Spring  thereof,  jumping  back 
anddifengaging  itfelf,  the  Im> 
preffions,  orCavkies,  made  by 
the  Hands  on  the  Surface  of  the 
Bladder,'  are  immediately,  ort 
ceafing  to  prefs,  expanded  and 
Smoothed  $  and  this  is  called  the 
Elaftic  Force  of  the  Air.  This 
Force,  every  Particle  of  Air  con- 
tinually excrcifes,  and  afixs^ling 
a  larger  Space,  contends  againll 
an  equal  Force  of  ambient  Par- 
ticles ;  whofe  Retiftance  being 
"dther  fortuitoufly  taken  away  or 
impaired,  the  Particle  inftant- 
ly  expands  itfelf  into  the*  whole 
Extent^  be  it  ever  fo  large. 
Hence  If  fkndcr  glafa  Vials,  or 
Bladders  full  of  Air,  and  oar€^ 
felly  ftopp'd,  be  put  into  aft 
Air-Pump,  they  are  burft  hj 
the  Force  of  the  included  Air. 


Thus  if  a  Bladder,  only  a  little 
'blown  and  flawing,  be  carried 
to  the  Top  of  a  Mountain,  or 
lofty  Edifice,  it  immediately 
fwells  to  filch  a  Degree,  that 
if  the  Mountain  be  of  fofficient 
Height,  it  fecmi  to  be  wholly 
fhified  witk  Air.  For  the  Al- 
titude of  the  Atmofphere  not 
being  the  fame  upon  the  Top 
of  a  Mountain,  as  upon  the 
plain  Surface  of  the  Earth,  the 
prcflure  of  the  ambient  Air  is 
not  therefore  fo  ftrong  upon 
the  Bladder  placed  there,  and 
therefore  the  Air,  included  in 
it,  fprings  into  a  larger  Space. 
That  the  Air  likewife  upon  the 
Top  of  a  Mountain,  is  lighter 
than  in  Places  of  lower  Situa- 
tion, is  evident  from  the  Baro- 
meter, which  being  taken  to 
the  Top  of  a  Mountain,  the 
Mercury  fubfides  4  fo  that  by 
means  of  it  the  Altitude,  of 
Mountains  might  be  very  ex- 
^^\y  calculated,  were  it  once 
known  in  what  proportion  the 
'  Mercury  fallt ;  according  to  the 
difiFerent  Height  of  the  Place. 
Vaftly  great,  yea  almoft  in- 
credible is  this  elaftic  Force, 
by  yvhichx  .accordJng  to  the  fii- 
mooa 
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PROPOSITION   VIII.  ^ 

^be  Atmofpbere^  or  Air^  Rowing  bot^  takes  up  more 
Room  than  lefore^  and  we  more  the  Heat  leaves 
ity  it  contrasts  the  more,,  and  takes  up  lefrRoom 

THIS  is  abundantly   confirmed  by  that  In- 
Jlrument  called  a  Thermometer,  by  which  is  mea- 

furcd 


hious  Mr  Boy/i^f  the  Air, 
without  the  Afliftance  of  Heat, 
Was  dilated  into  a  Space  not 
only  60  or  i  Jo,  but  8000,  yea 
lOOob,  and  at  laft  13769  times 
larger  than  that  it  poffeffcd  in 
it*8  natural  State  near  the  Sur- 
hce  of  the  Earth.  And  fceipg 
the  Air  (fan  be  artificially  com- 
J>rcfred  t  to  the  fixtieth  part  of 
it's  natural  Space;  it  appeaiis 
that  the  Place  into  which  thfc 
Air  may  be  artificially  condenf- 
cd,  to  the  Place,  into  which 
it  would  dilate  itfelf,  if  freed 
from  all  Prefifute,  is  at  leaft,  as 
I  to  fixty  times  1 3769 ;  or  more 
than  826000. 

'  By  a  great  many  Experiments 
performed  in  Englandf  Franct, 
and  Italy,  relating  to  the  Con- 
tradion  and  Expanfion  of  Air, 
it  is  found  that  the  Spaces  into 
which,  by  difierent  Weights-, 
St  is  condenfed,  are  among 
themfelves  in  a  reciprocal  Pro- 
portion to  their  Gravities ;  or, 
the  greater  the  Preffure  is  on  the 
Air,  the  lefs  Space  it  pofTeflcs. 
From  which  Theorem,  toge- 
ther with  the  Proportion  above 

•  Wallh's  Hydroft,  Prep.  13. 
iPbihf.  Tranfa^.  N^iSi^ 


determined  betwixt  the  Weight 
of  Air  and  Mercury,  it  is  eafy 
to  fee  the  Grounds  of  the  Con- 
troverfies  contained  here  and 
therein  the  Writings  of  the  mo- 
dern Philofophers,  concerning 
the  lefTcr  denfity  of  the  Air  in 
the  upper-  Regions,  as  alfb 
the  Altitude  of  the  whole  At- 
mofphere. 

Firft  then,  if  we  allow  the 
the  Air  to  have  no  Elafticity, 
but  that  thro'  the  whole  Space 
*twixt  the  Earth  and  the  utmoft 
bounds  and  extent  of  the  At- 
mofphere  it  is  every  where  of 
the  fame  Denfity ;  juft  as  Wa- 
ter, which,  howfoever  deep,  is 
every  where  from  top  to  bo^ 
torn  equally  dcnfe ;  now  finct 
from  what  has  been  alrea- 
dy faid,  it  appears,  that  the 
Weight  of  a  Column  of  Air, 
reaching  to  the  top  of  the 
Atmofphere,  is  equal  to  the 
Weight  of  Mercury  contained 
in  a  Barometer;  and  feeing  at- 
fothe  Proportion  of  Weight  be- 
twixt equal  quantities  of  Mer^ 
cury  and  Air  is  found ;  it 
were  eafy  to  give  a  Defini- 
tion of  the  Akitude  of  thai 
Column  of  Air,  or  of  the  whole 
Atmofphere.  Fw  feeing  a  Co* 
luma 
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furcd  the  Heat  or  Cold  in  the  Air,  for  the  colder 
the  Air  in  the  Gla&,  it  takes  i^  lefs  Roorn^  and 

the 


lumn  of  Air  one  Inch  high,  it 
to  the  like  Column  of  Mercu- 
^»  as  I  to  1080O9  it  appcsuTft 
that  thefe  10800  ColumnSy  or 
a  Column  of  Air  900  Foot 
Tiigh,  is  equal  in  Weight  to  i 
inch  of  the  Mercury,  and  con- 
tfa^oently  that  all  the  30  Inches 
of  Mercury,  contained  in  the 
Barometer,  require  a  Column  of 
Air  27000  Foot  hi^h.  So  that, 
according  to  this  H/pothcfis, 
the  Altitude  of  the  Atmofpherc 
vrould  be  only  27000  Foot,  or 
a  little  more  than  5  Miles. 

But  when,  in  the  high  Re- 
^ons,  the  Air,  by  it's  elalUc 
Force,  rcfiles  and  expands  it- 
fclf,  according  as  the  Weight 
jdi  the  incumbent  Atmofphere 
is  dimini{hed,  it  muft  of  necef- 
"fity  be  far  more  rarified  and 
fubtile  than  the  Air  near  the 
Surface  of  the  Earth :  and  con- 
fcquently  a  much  greater  Alti- 
tude muft  be  affigned  to  the 
Atmofphere,  than  what  was 
,found  by  the  juft  now  mention- 
ed Compuution. 

For  feeing,  according  to  the 
Theorem  above  laid  down,  the 
Spaces  in  which  the  Air  is 
ancluded,  are  reciprocally  pro- 
portional to  the  comprefling 
Gravities ;  but  the  dcnfity  of  e- 
▼ery  Body  is  in  a  reciprocal  Ra- 
tio to  the  Spaces^  which  that 
Body  poifeflesi  the  Denfity 
therefore  of  the  Air  in  any 
Jpart  of  the  Atmofphere  will  be 
proportional  to  the  Weight  of 
die  whole  incumbent  Air.  And 
tirthcr,  ifv^fciuppofe  the  Al- 


titude of  the  whole  Atmo- 
fphere divided  into  innume* 
rable  equal  Parts,  feemg  the 
Denfity  of  Air  included  In  a- 
ny  one  of  thefe  Parte  is  in 
proportion  to  it*s  quantity^  and 
the  Weight  of  the  Atmofpherc 
is  alfo  as  the  quantity  of  the 
whole  incumbent  Air;  it  ap- 
pears, that  the  quantity  of  the 
whole  incumbent  Air  is  every 
where,  as  the  quantity  of  Air 
included  in  the  lower  Part* 
which  conftitutes  a  Difference 
between  every  two  neareft 
quantities  of  the  whole  incum- 
bent Air.  It  is  a  Theorem  ia 
Geqmetrys  that  fuch  Magni- 
tudes whofe  Di£rerences  are 
proportional  to  the  Magnitudes 
themfelyes,  thefe  Magnitudes 
are  in  a  continued  geometrical 
Proportion.  Whence  if»  ac- 
cording to  the  Hypothefi^  the 
Altitude  of  the  Air,  by  adding 
the  equal  Parts,  into  which  it  is 
divided,  increafe  in  a  continued 
arithmetical  Proportion,  it*s 
Denfity  will  be  diminifiied,  or* 
which  is  the  fame,  the  Rare- 
fadion  of  the  Air  will  be  in- 
creafed  in  a  continued  geome- 
trical Proportion.  Such  as 
know  the  way  of  following 
fuch  a  Series,  by  taking  a  Vieiv 
of  one  or  more  of  the  Rarefadi* 
ons  of  the  Air  at  different  Altir 
tudes,  may,  without  any  Trou- 
ble, determine  it's  Rarefaction 
in  any  Altitude,  or  the  Alti- 
tude anfwering  to  any  Rarefa6U- 
Qn,  and  fo  alfo  the  Altitude  of 
tjie  whole  Atmofphere,  if  it  may 
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die  more  Room,  the  more  Heat  it  acquires ;  as 
we  fhall  (how  in  the  following  Propofition.     The 

natural 


be  known,  or  made  the  ez- 
tream  Degree  of  Rarefadion, 
beyond  which  the  Air  cannot 
pais.  Such  as  incline  to  know 
more  on  this^  Subject,  may 
confult  the  famous  Dr  Gre- 
gerf^  Aftronomy,  Lib^  v.  Prop. 
5.  as  alfo  the  excellent  Dr 
Halliy\  Differtation  in  Pbilo- 
fipbical  TranfaSlions  No  i8i. 
who  hare  demonfb-ated  the 
fame  in  a  different,  and  fome- 
what  more  difficult  way  of 
reafoning,  which  1  have  here 
borrowed  from  the  Demon- 
ilrations  of  a  very  learned 
Friend, 

But  withal  we  muft  not 
conceal,  that  thefe  things  have 
been  rendered  uncertain  by  the 
Obfervations  of  the  &mous 
CaffiHi  *  and  his  Affiftants; 
who,  in  order  to  extend  the 
Meridian  Line  of  the  Paris 
Obfervatory,  after  having  with 
great  exa^nefs  meafured  the 
Altitudes  of  feveral  Mountains, 
and  marked  the  Height  of  the 
Barometer  on  the  Top  of  each 
of  them,  they  found  that  the 
Rarefactions  difcovered  by  that 
Method,  no  ways  agreed  with 
thofe  we  have  lately  laid  down^ 
but  that  they  were  far  greater 
than  what  ought  to  come  out 
from  the  abovementioned  Pro- 
jportion :  whence  becoming  fuf- 
picious,  that  the  Experiments 
they  had  formerly  made  for 
finding  out  the  Rarefadion  of 

•  Hifi  it  VAtal.  Rpj.  1703, 
$pA  1705. 


the  Air  under  different  pref* 
fures,  had  not  been  managed 
with  (ufficient  Accuracy,  they 
determined  again  to  put  the 
Matter  upon  Tryal,  which  Sub- 
jedl  being  diligently  treated  of 
in  the  Royal  Academy^  and 
when  there  were  made  great 
Dilatations  of  Air,  compared 
to  which,  the  Rare&6Uons  found 
on  the  Tops  of  Mountains^ 
were  woundrous  fmall ;  yet  they 
found  that  all  thefe  exadly 
followed  the  reciprocal  Ratio 
of  their  incumbent  Gravities. 
So  that  it  feems  to  be  put 
beyond  all  doubt,  that  fuchis 
the  Nature  of  the  Air,  which 
comes  neareft  to  the  Earth's 
Surface,  that  the  lefs  prefiure 
it  has  upon  it,  the  greater 
Space  it. dilates  itfelf  into:  and 
ksATig  the  upper  Air,  or  fuch  as 
environs  the  Tops  of  Mountains^ 
does  not  obferve  this  Propor- 
tion, it  follows,  that  it  is  of  a 
different  Nature  from  the  Air 
that  is  next  us,  which  notwith- 
ffanding  needs  be  no  caufe  of 
wonder  to  us,  if,  according 
to  the  moff  approved  Senti- 
ments of  Philofophers,  we  al« 
low  that  there  is  in  our  At- 
mofphere,  befides  Vapours  and 
terreftrial  Exhalations,  a  certain 
Body  of  kin  to  itfelf,  and  en- 
dowed with  fuch  Affe^lions, 
as  we  have  above  afligned  to 
the  Air ;  and  further,  tlut  thefe 
Vapours  and  Exhalations,  are 
no  ways  capable  of  fo  great 
Rarefadion,  as  is  the  Air;  and 
that  thefe  are  mized  in  far 
greater 
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natural  Caufe  of  the  Propofition  is  this  ;  that  the 
hot  Particles  of  the  Sun's  Rays,  or  any  Fire,  are; 

the 


greater  plenty  -with  the  Air 
nearefl  us,  than  in  the  upper 
Air.  Thefe  things  being  laid 
down,  it  is  manifeft  that  the 
Air  of  the  higher  Countries  bcn 
ing  leis  ftored  with  Vapours^ 
haSy  in  proportion  toit*sDenii- 
ty,  moreElafticity  initthanthat 
whiich  comes  next  to  the  Earthy 
whence  the  reciprocal  Ratio  of 
Gravity,  which  is  in  the  Air 
next  the  Earth,  does  not  hold 
here;  and  further,  that  Va- 
pours and  Exhalations  have  not 
fuch  Elafticity  as  Air,  but  that 
this  is  much  more  rarefied  and 
extenuated.  But  the  excellent 
Mr  Fontenelliy  Secretary  of 
the  Society,  explains  thefe 
Phenomena  in  a  quite  diffe- 
rent Manner,  in  his  Hiftory 
of  the  Academy,  Armo  1708. 

He  propofes  fome  Experi- 
ments performed  by  the  famous 
Mr  De  la  Hire,  and  others, 
from  which  he  infers,  that  the 
claflic  Force  of  the  Air  is  in- 
creafcd  when  it  is  mixed  with 
Moifture,  or  when  compound- 
ed of  Air  and  aqueous  Vapours, 
the  Rarefadlion  will  be  greater, 
dian  from  pure  Air ;  and  that 
therefore  on  theTops  of  Moun- 
tains the  Air  is  found  more 
rarefied,  becaufe  many  Vapours 
arc  carried  thither  for  produ- 
cing of  Rain.  The  Experiments 
are  thefe : 

They  took  a  {lender  ^afs  Si- 
phon, one  of  who fe  Legs  end- 
ed in  a  large  hollow  Sphere,  be- 
ing open  at  the  other.    This 


Siphon  was  fidl  of  common  Air^ 
and  expofed  to  the  external  Air 
coming  into  the  Siphon.  The 
Globe  and  Siphon  was  plunged 
into  hot  Water,  found  by  pre- 
vious Experiments  to  be  of  the 
fame  degree  of  Heat  as  boiling 
Water,  and  confequently  caa- 
fing  the  fame  degree  of  Rare-, 
faftipn;  tho'  the  Fire  under* 
neath  were  greater  or  lefs. 

When  the  Air  included  in 
the  Globe  was  rarefied  with 
this  degree  of  Heat,  it  would 
be  gradually  thruft  out  at  the 
other  end  of  the  Siphon ;  'till 
at  length  the  Globe  being  heat- 
ed to  the  utmoft,  there  was 
left  a  very  fmall  quantity  of  Air, 
highly  rarefied,  that  poffeffed 
the  whole  Cavity.  Then  the 
Water  being  removed  from  the 
Fire,  the  Air,  as  it  gradually 
cooled,  which  before  polTefied 
the  whole  Globe,  being  gra- 
dually contracted  by  the  Cold, 
gave  way  to  the  Water  that 
entered  at  the  Orifice  of  the 
external  Leg,  and  at  length, 
when  the  Water  became  entire- 
ly cold,  it  was  contracted  into 
a  ytxy  fmall  Space,  whilft  the 
reft  of  the  Globe  remained 
filled  with  Water.  Now  by 
comparing  the  Space,  pofTefTed 
by  the  Air,  cooled  and  redu- 
ced to  it's  natural  State,  and 
the  whole  Cavity  of  the  Globe 
which  it  had  at  the  utmoft 
Heat,  it  appears  how  much  the  • 
Air  was  rarefied  with  that  dc-^ 
gr§c  of  Heat. 


Thw 
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the  mdft  fiibtile  in   the  World,  and  inconftant 
Motion,  and  while  thefe  are  mixed  with  the  At- 

mofphere. 


This  Experiment  was    firft 
made  in  clear  Weather,  again 
in  a  moift  and  rainy  Seafon ;  and 
ftt  a  third  time,  a  little  Water 
was  left  adhering  to  the  inner 
Surface  of  the  Globe.     And  it 
was  obferved  that  the  Air  con- 
denfed  at  the  end  of  the  Ex- 
periment, in  the  firft  Cafe  pof- 
fefled  f  of  the  Globe,  in  the 
fecond  poffeffed  but  f ,  and  in 
the  third  3*5  ^.    Whence  Mr 
Fontenelli  concludes,  that  the 
Air  was  more  dilated  in  the 
fecond  Cafe,  but  particularly  in 
the  third,  than  in  the  firft  Cafe ; 
and  therefore  as  the  Air  is  the 
more   dilated  the   more  moift 
Vapour  is  mixed  with  it ;  hence 
he  concludes  it  probaUe,  that 
for  the  fame  ReafoQ,  there  is  a 
greater  Rarefadlionon  the  Tops 
of  Mountains,  becalife  the  Air 
that  furrounds  them  is  mixed 
with  a  greater  quantity  of  Va- 
pour. But  there  arc  two  Con- 
fiderations  that  rendier  the  Ar- 
gument inconclufive.     For  firft 
in  the  two  later  Experiments, 
as  aqueous  Vapours  were  plen- 
tifully mixed  with  the  Air,  it 
might  happen  that  when  the 
Air  was    condenfed,    and  the 
Water  entered  thro'  the  Siphon 
into  the  Globe,  thefe  Vapours 
might   again    return   to    Wa- 
ter, and  mixing  with  the  other 
Water  partly  by  the  Force  of 
Condenfation,    and   partly  by 
the  mutual  Attraflion  there  is 
betwixt  the  Particles  of  Liquors, 
•  leave  but  little  true  Air  inclu- 
.  ded  in  the  Tcry  fmall  Space. 


Whence  it  might  feem,  that  the 
quantity  of  ^ir  which  rarefied 
with  the  fame  degree  of  Heat 
poiTcfled  the  whole  Cavity,  was 
lefs  in  the  two  later,  than  in 
the  former  Cafe ;  and  therefore 
more  dilated,  fo  as  to  pofiefs 
the  whole  Space. 

Again,  allowing  that  the 
Air  was  more  rarefied  in  the 
later  Cafes,  yet  as  this  was  ef- 
feded  by  the  means  of  Heat, 
I  do  not  fee  how  it  follows 
that  becaufe  the  Vapours  mixed 
with  the  Air,  and  agitated  by 
Heat,  are  more  rarefied  thaji 
Air  without  Vapours,  therefore 
thefe  Vapours  without  Heat, 
fliould  have  a  greater  Elafticity 
than  pure  Air. 

We  fliall  here  add  a  Table 
of  M.  Caffiniy  junior ^  made 
from  the  foregoing  Obfervati- 
ons,  and  exhiWting  the  Height 
ofthe  Air  from  the  Surface  of 
the  Sea,  correfponding  to  the 
Sinkings  of  the  Barometer  ;  as 
alfo  the  Spaces  increafing  in 
arithmetical  Proportion,  where- 
in the  Height  of  the  Air  in- 
creafes  aim  oft  half  a  Trench 
League,  whilft  the  Barometer 
finks  in  twelfths  of  an  Inch, 
at  a  time  when,  being  placed 
on  the  Surface  of  the  Sea,  it 
ftands  at  about  28  French  Inches 
or  29Tf  of  Englijh.  I  ufe  the 
French  Meafures,  being  unwil- 
ling, by  reducing  them  to  tlie 
Englijb  Feet,  to  difturb  the 
beautiful  Series  of  Propir- 
tiosiB  by  fmall  fraflional  Parts ; 
tho*  thefe  may,  by  the  help  of 
the 
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mofpherc,  they  fepaxate  them,  with  great  Force, 
and  fo  make  more  Pores,  and  thefe  fiery  Particles 
going  away,  the  Particles  of  Air  left  by  themfelves, 

do 


the  Icflcr  Tabic  fubjoined  be  cafily  reduced  to  Englijh  Mea- 
fure. 


Barometer  falling. 


Divifions    an/wenng  j  Height  of  the  Air 


Inch. 
o 


twelfths  oj 
an  Inch^ 


I 

2 

3 
4 

I 


7 
8 

9 

lo 

II 

o 


I 

2 

3 
4 

I 


7 
8 

9 

10 

II 

o 

I 

2 

3 
4 

I 


to    each    ttoelfih 
of  an  Inch. 


Fathoms. 

lO 


lO 
lO 

to 

lO 
lO 

II 


I 
I 
I 
I 
I 

12 


12 
12 
12 
12 
12 
13 


«3 
13 
»3 

«3 

H 
H 

H 
«5 


o 


I 

2 

3 

4 

5 

o 


I 

2 

3 

4 

5 
o 


I 

2 

3 
4 
5 
o 


above     the    Sea\ 
Surface. 


Fathoms. 
o 


I 

2 

3 

4 

S 

o 

I 

2 

3 
4 
5 
o 


10 

20 

31 

4» 
5* 
63 


7t 
86 

97 
109 
121 
133 


H5 
157 
170 
182 

208 


Feet 
o 


3 
o 

4 
3 
3 


4 
o 

3 
I 

o 
o 


221 

4 

235 

0 

248 

3 

262 

I 

276 

0 

290 

0 

304 

1 

3>8 

3 

333 

0 

347 

4 

362 

3 

377 

2 
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Baromitier 

Divijions    anfwering  [Height  of  the  Atr\ 

falling. 

/<;    ^^r-^    tweiftb 

if^Of*      ^^# 

Sea\ 

of  an  Incb. 

Surface.. 

Twelfths  of 
Inch.        an  inch. 

Fathoms.           feet. 

Fathoms. 

feet. 

2 

7 

'5                  I 

39* 

4 

8 

15                 2 

408 

0 

9 

"5                 3 

4*3 

3 

10 

»5                 4 

439 

I 

II 

'1                 ^ 

45? 

0 

3 

0 

16                 0 

47 » 

0 

I 

16         I 

487 

I 

2 

16         2 

503 

3 

3 

16         3 

$20 

0 

4 

,6                4 

536 

4 

\ 

i6                5 
17                0 

553 

570 

3 
3 

7 

•7                  « 

587 

4 

8 

17                  2 

605 

0 

9 

«7                  3 

622 

3 

10 

«7                  4 

640 

I 

II 

'2                 5 

658 

0 

4 

0 

18                 0 

676 

0 

I 

18                 I 

694 

I 

2 

18                 2 

712 

3 

3 

'!          3 

73« 

0 

4 

4 

•!         + 

749 

4 

I 

18         5 

768 

3 

•  19         0 

787 

3 

7 

19          I 

806 

4 

8 

19         2 

826 

0 

9 

19         3 

845 

3 

10 

'9                 4 

865 

I 

II 

'9                5 

88; 

0 

5 

0 

30                0 

905 

0 

1 

20                I 

925 

I 

2 

20                2 

94? 

3 

3 

20                3 

9^6 

0 

4 

20                4 

986 

4 

I 

20                5 

1007 

3 

6           21                  0     1 

1028 

-2- 
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Barometer    falling. 

twelfths  of 
!nch.       an  Inch. 

Divtfiom    anjwertng 
to    each    ttoelfth 
of  an  Inch. 

Fathoms*            Feet. 

Height  of  the 
above     the 
Surface. 

Fathoms. 

Air, 
Sea's 

Feet. 

6 

7 
8 
6 

lO 

o 

21     *                     I 
21    ,                       2 

2^                          3 
21                         4 

21  5 

22  O 

1049  — 

1071 

1092 

1136 
II  58 

4 
0 

3 

I 
0 
0 

6 

r 

2 

3 
4 

"22      '     "     '         X 
22                          2 
22                          3 
22                          4 

22  5 

23  0 

23                          I 
23                          2 

23                 3 
23                 4 

23  5 

24  0 

1202 

1225 

1247 

1270 

1293 

r- 

3 
0 

4 
3 
3 

7 

7 
8 

9 

10 

II 

o 

1316 

1340 
1363 
1387 
I4II 

H35 

H59 

1483 

4    . 
0 

3 

I 
0 
0 

I 
3 

2 

24     —         1 
24                 2 

Fathoms^ 
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FatbomSy  Feety  Inches y  and  Twelfths  of  an  Inch. 


Frtncb. 

Englijb. 

I 

uh 

2 

^S 

3 

^h 

4 

^•^ 

5 

56 

6 

6,^ 

7 

ih 

8 

8'5 

9 

10 

lOif 

20 

^>>5 

30 

32 

40 

42if 

50 

53  S 

French, 

Englijh. 

60 

64 

70 

74lf 

80 

85/5 

90 

96 

100 

io64f 

2CX> 

2«3l^5 

300 

320 

400 

426if 

500 

533i^ 

600 

640 

700 

7+6if 

800 

8S3i^ 

900 

960 

1000 

io66ff 

^nglijh. 

French, 

Englijb. 

French. 

I 

li. 

60 

56.*. 

2 

lii 

70 

6$i| 

3 

80 

75* 

4 

3'f 

90 

StJl 

5 

4^^ 

loo 

93T? 
»87.*« 

6 

sU 

200 

7 

6.4 

300 

281/% 

8 
9 

400 
500 

\% 

lo 
20 

9i*A 

i8if- 

600 
700 

l^t 

30 

28,^ 

800 

Z5°  , 

40 

37.*-? 

900 

843H 

50 

46-1* 

1000 

937.*<s 

Ff  a 
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do  again  come  together,    and  are  folded  into  one 
another  (r). 


(r)  Mr  HauhheCt  in  his  Pby 
fico '  Mechanical  Experiments^ 
pag.  218.  has,  by  a  very  curious 
Experiment,  deternuncd  the 
Ratio  of  the  Places  poflefTed 
by  the  Air  according  as  it  is 
differently  heated. 

ABC(F/;^.  25.)  isareaan- 
gular  Glafs  Tube,  B  a  little 
Column  of  Quickfilvcr:  A  the 
extremity  of  the  Tube,  cemen- 
ted to  a  Screw,  fitted  with  a 
Cap,  and  (hut  after  the  fettling 
of  the  Quickfilvcr, -the  Space 
AB  is  full  of  common  Air, 
included  betwixt  the  Screw  and 


approached  towards  A,  accord- 
ing as  the  Air  AB  was  more 
or  lefs  contracted  by  the  De- 
grees of  Heat.  And  by  means 
of  thefe  Obfervations  he  made 
the  following  Table  ;  whacin 
the  Degrees  are  the  fame  with 
thofe  marked  on  the  Thermo- 
meter for  meafuring  the  afcent 
of  the  Liquor;  being  the  inter- 
mediate Degrees  betwixt  the 
greatcft  Heat,  and  the  greateft 
Cold  of  our  Climate.  The 
Column  of  Parts  ihews  the  Pro- 
portion of  the  Spaces  wherein 
the  fame  Bulk  of  Air  is  includ- 


the  Quickfilvcr ;  whilft  the  part    ed  according  to  the  Degree  of 
of  the  Tube  B  C,  is  open  to    Heat  annexed ;  where  it  is  to 


the  external  Air.  This  Tube 
Mr  Hauksbee  placed  in  a  pro- 
per Veflel,  along  with  a  Ther- 
mometer, then  pouring  in  hot 
Water  enough  to  cover  the 
Ball  of  the  Thermometer,  the 
Quickfilvcr  B  moved  from  or 


be  obferved,  that  the  Air  con- 
ilantly  and  uniformly  lofes  one 
144th  part  of  the  Space  it  oc- 
cupies in  the  greateft  Heat, 
every  twelve  Degrees  that  the 
Thermometer  finks. 


Above. 


treezing 
Foini. 

Below, 


ne  Part 

of  the  greateft 

Degrees. 

Parts. 

Space 

loft. 

130 

144 



120 

«43 

lU 

no 



142 

. 

h. 

ICO 

— 1- 

141 

, 

% 

90 

140 

So 

• 

139 

a's' 

70 



138 

1 

2> 

60 

137 

M 

50 



136 

'? 

40 

— — 

'35 

^^ 

30. 

'34 

.\+ 

20 

133 

.^09 

10 

132 

.^ 

ng    CO 

131 

A  08 

10 

130 

,i  3 

20 

J  2^ 

— -«, 

9   6 

.      30 

— — 

128 

— 

^ 

40 

127 

f  ^ 

JttriH't 

50 

^-* 

126 
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COROLLART. 

THEREFORE  the  Height  of  the  Atmofphere 
is  not  conftant,  but  increafeth  and  decreafeth,  at 
Mid-day  greateft,  and  Mid-night  leaft^  and  of  a 
jnean  Height  at  Sun-rifing  or  fetting,  as  in  Propkj* 
fition  xiv. 

PROPOSITION    IX. 

Ti  make  a  Thermometer^    or  Thermofcope^  by  which 
,    we  may  try  the  Changes  in  the  Air^    as  to  Heat 
and  Cold. 

LET  us  take  a  Glals  with  a  long  round  Neck 
and  round  Body  LH  {Fig.  ^6.),  let  it  be  fattened 
to  a  Board  M  N  P  Q^  with  it's  Neck  downward, 
and  let  there  be  a  Veffel  fo  filled  with  coloured 
Water,  put  under  it,  that  the  Part  of  the  Neck 
LF  may  be  under  the. Water,  and  chufe  a  Day 
of  a  middle  Conftitution  between  Heat  and  Cold, 
with  which  the  Heat  and  Cold  at  other  times  may 
be  compared  j  and  let  the  Water  be  poured  into 
die  Veffel  at  that  time,  when  the  Air  growing  cold 
the  Water  will  afcend  above  F  of  it's  own  accord  s 
for  the  Air  that  before  filled  the  Space  F  A  being 
condenfcd  by  the  Cold  takes  up  lefs  Space.  On 
the  other  Hand,  the  Air  being  made  more  hot, 
the  Water  will  come  down  from  F  towards  L ;  for 
the  Air  FH  being  rarified  takes  up  more  Space. 

AND  the  Degrees  of  increafe  and  decreafe  of 
Heat  and  Cold  may  be  khown,  if  you  divide  the 
Line  FA  into  a  pertain  Number  of  Parts. 

O  R  without  a  Veffel  underneath,  let  the  Glafs 
L  H  have,  at  the  end  L,  a  hollow  Ball  of  Glafs, . 
with  a  fmiall  Hole  on  one  Side,  filled  with  Water, 
F  f  3  and 
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and  the  Degrees  of  Heat  ^nd  Cold  will  be  fhown 
by  the  Rifing  and  Falling  of  the  Water  (j). 

FROfOSI^IQN    JL 

A  ilear  jUt  may  U  fo  ratified  hy  a  p^t  Rre  ms 

-  to  take  up  f^etUy  timei  a  greatir  Spa£e  than  hefon^ 
andfo  condenfed  in  a  W\nd'Gun  as  to  take  up  only 
the  ftxtietb  part  of  the  former  Space  \  hut  the  Heat 
of  the  Sun,  will  n^  rarify  Jb  viucb^  nor  the  ordi- 
nary Cold  condenfe  fo  much. 

THIS  1%  proved  fron^  the  MoUpile^  which  if 
it  be  taken  when  white  with  Heat,  it  will  then 
receive  thirteen  Ounces  of  Water ;  bat  the  fame 
jEoHpile  when  cold,  or  in  k^s  natural  State,  will 
take  thirteai  and  half.  2^  Prkm,*  and  that  Part 
which  contains  the  half  EVrara'  h  the  Difference  of 
the  two  Spaces,  and  is  almoft  the  feventieth  Part 
#f  the  whole  Cavity,  xi^  the  J^olipiU.  '• 

Bottom.  This  they  fill  to  a  pro- 
per Height  with  Spirit  of  Wine, 
Aippofe  to  B,  then  ctefc  the  In- 
Orumcnt  by  meking  it*s  Extro- 
mity  A  at  th<  ¥\^t  of  a  h^^i^ 
The  Spirit  of  Wine,  being  now 
rarified  or  condenfed,  according 
lo  tht  differen^Temperature  of 
the  Ai£,  OMtoka,  by:  ic*8  afcent  or 
defcent  in  the  Tabe,  the  grtafi^ 
or  lefs  Pegree  of  Heat.  In 
making  this  Thermometer  they 
©bfervti  fiich  a  Proportion  in 
the  Capacity  of  the  Ball  ta  the 
St«m,  that  the  Spto  of  Wine 
may  neither  fill  th^  whole  Tube 
in  the  greateft  Degree  of  Rear, 
nor  ail  iMir  into  t^  Ball  in  the 
greati^Gald; 

Juriiis  Appendix. 

PRO. 


(i)  This  feiod  of  Thermome- 
ter was  thought  to'  fh^w  the 
Heat  or  Coldnefs  of  the  Air, 
^ith  fafficient  Accuracy  before 
the  discovery  of  the  Barome- 
ter. But  after  it  was,  found 
that  the  Air  was  not  of  one 
conftant  Weight,  t>at  differed 
at  diflPejeW  'RmflS,  it  vai  rcr 
aaarked,  that  the  Water  in- 
.eluded  in  the  Glafs^eck,  ac- 
cording as  the  Weight  of  the 
Airincreafedordin^iniO^,  and 
i^eeking  upon  the  Water  con* 
|aii?ed  in  the  VcflirV  muA  alfo 
afcend  or  defcend  thp'  the  De- 
cree, of  ^eat  fhonld  remain  the 
^me.  Whence  the  Stru^re 
pf  the  Thermometer  vf^%  ncqcf- 
farily  alxered.  Moft  at  prefent 
nfe  a  fimilar  Tube  ABC  (Fig^ 
zy.)  ending  in  a  Ball  tt  the* 
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PROPOSITION   xi; 

JVby  in  Pldces  of  ibe  Frigid  Zone,  when  they  have 
not  the  Sun  riftng  and  Jetting^  the  Air  is  fome  Days 
clear y  but  grofs  and  cloudy  for  the  moji  part, 

THE  Caufe  of  that  thick  Cloudinefs,  which  is 
almoft  conftant,  is,  the  fmall  Heat  of  thcfubterra- 
^eous  Earth,  or  that  comes  from  the  Sun,  or  Moon, 
(which  remains  for  feveral  Days  and  Nights  above 
the  Horizon  whilft  the  Sun  is  below,)  and  other 
Stars ;  Which  JHeat,  being  weak,  is  not  able  to  dif- 
pel  the  Cloud ;  and  fome  Days  being  clear,  is  not 
tram  the  grofs  Vapours  being  made  fmall,  but  from 
their  falling  down  on  the  Earth,  or  being  driven 
away  by  the  Wind. 

PROPOSITION  xn. 

PF'by  fometimes  in  the  great  eft  Cold  in  Winter  the  Air 
is  fubtile  and  clear ;  whereas  Cold  condenfes  and 
contrasts  the  Air. 

COLD  is  twofold,  moderate  andexceffive:  a 
moderatfe  Cold  does  not  make  the  Air  clear  but 
cloudy,  for  by  the  fmall  Heat  that  is  joined  with 
the  Cold,  the  Vapours  are  raifed  biit  not  difpel- 
led ;  but  a  vehement  exceffive  Cold  renders  thfi 
Air  clear,  for  two  Reafons  •,  i.  It  makes  the 'grofs' 
Vapours  in  the  Air  more  grofs  •,  and  fo  they  fall 
down,  and  the  Air  is  thus  cleared.  2.  Bccaufc 
the  Pores  of  the  Earth  are  fhut  up,  and  the  Va- 
pours are  not  exhaled  from  it,  that  render  the  Air 
turbid  jand  cloildy.  The  Sea  indeed  is  not  frozen 
with  Cold;  vet  it'^  Particles  are  made  fo  thick 
with  Cold,  that  it  doth  not  fo  readily  fend  out 
Exhalations,  tho*  it  doth,  a  great  many,  being  of 
another'  Nature  than  the  Earth. 

Ff4  PRO- 
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PROPOSITION  xm. 

fyhy  when  we  look  tbro*  the  Air  in  an  horizontal  Une 
it  appears  thicker  and  more  cloudy  than  that  above^ 
or  that  in  which  we  breathe. 

THE  Caufe  is  twofold ;  the  firft  becatife  the  Air 
near  the  Horizon  is  really  more  cloudy ;  the  other 
is  a  deceit  in  our  Sight ;  for  the  Eye  takes  in  the 
Diftances  of  the  Parts  of  an  Arch  in  the  Hori- 
zon, by  very  fmall  Angles  •,  as  it  does  the  Diftances 
of  Pillars  in  a  long  Row :  and  as  we  judge  thofe  that 
are  diftant  to  be  near,  fo  the  diftant  Particles  of 
Air  are  judged  to  be  joined  clofe ;  but  the  Diftance 
of  the  Particles  of  Air  that  is  higher,  the  Eye  fees 
tinder  great  Angles  and  apprehends  them  the 
better. 

THE  fame  is  the  Caufe  why  the  Air  at  a 
Diftance  appears  to  be  cloudy  ;  but  when  we  ap- 
proach to  it,  it  does  not  feem  fo  cloudy, 

PROPOSITION    XIV. 

PTbether  the  Atmofphere  or  Air  be  always  of  the  fame 
Height  in  all  Places  ;  or  if  it^s  Figure  be  fpberical. 

THAT  it  is  not  of  the  fame  but  of  very  dif- 
ferent Heights,  appears  in  that  the  Sun  is  only 
vertical  to  one  Place  at  once,  and  fends  it's  Rays 
obliquely  to  other  Places ;  and  fo  more  weakly 
the  more  they  arc  remote  from  the  Sun,  or  the 
nearer  the  Poles :  and  therefore  the  power  of  the 
Sun  is  different  in  different  Places,  and  muft  raife 
the  Vapours  differently  j  they  are  higheft  diredtly 
under  the  Sun,  and  loweft  in  the  oppofite  Paint, 
and  in  a  middle  Height  at  the  Pole,  fa  that  tlw 
Air  is  of  an  oval  Figure. 

X  YET 
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Y  E  T  the  contrary,  that  the  Height  is  the  feme 
in  all  Places,  feems  more  probable  •,  tho*  the  Va- 
pours are  more  elevated  in  fome  Places  than  o- 
thers  5  yet  becaufe  the  Air  is  fluid  and  by  it*s  Gra- 
vity tends  downward,  therefore  the  higher  Parts 
prefs  thofe  below  \  and  thofe  again  others  fideways, 
'till  all  the  Parts  come  to  be  alike  high ;  and  thus 
i^s  fpherical  Figure  is  proved  the  fame  way  as 
that  of  the  Water  is  proved  by  Archimedes^  Chap. 
xiii,  for  the  Suppofitions  here  are  the  fame  as  there  5 
which  if  felfe  the  Demonftration  fails. 

DBS  C^r/^j  alfo  makes  it  oval,  for  a  particular 
Reafon  5  fee  Chap,  xiv. 

PROPOSITION  XV. 

7be  Condenfation  or  Rarifa5lion  of  the  Air  dotb  not 
alter  it*s  Height. 

FOR  not  the  whole,  but  a  part  only  is  con- 
denfed  or  rarified,  fometimcs  here,  fometimes 
there;  which  doth  not  alter  the  Height  in  one 
Place  more  than  another :  only  there  may  be  a 
greater  Condenfation  in  one  Part  than  in  another : 
wliich  can  alter  the  Height  but  very  little, 

PROPOSITION    XVI. 

The  Altitude  of  the  Atmofpbere  or  Air  is  not  only 
the  fame  in  Afferent  Places^  hut  is  always  the  fame 
both  Summer  and  Winter. 

F  OR  tho*  the  Heat  in  our  Summer  doth  at- 
tenuate our  Air,  and  raife  it  more  than  in  Winter, 
yet  becaufe  then  there  is  Winter  in  another  Place, 
the  Air  there  is  lefs  raifed,  and  therefore  a  Part  dE 
our  Air  will  flow  there :  and  when  our  Air  is  low 
by  the  Cold,  the  Air  of  another  Place  that  is  hotter 

will 
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will  move  to  ns,  'till  the  whole  Air  be  equally 
diftant  from  the  Center. 

AND  the  fame  may  be  faid  as  to  Day  and 
Night ;  for  while  at  Night  it  is  condenfed  with  us, 
and  is  low,  it  rarifies  more  in  another  Place,  and 
moves  to  our  Air  'till  it  makes  a  fpherical  Figure  j 
and  bccaufe  all  things  are  every  where  equal,  the 
lieight  will  continue  the  fame  every  where  j  and  the* 
it.  may  rarify  and  condenfe  more  in  one  Place  and 
Time  than  another,  yet  the  Difference  being  finall 
will  not  much  alter  the  Altitude  j  as  we  laid  in 
the  preceding  Propofition. 

THE  fame  may  be  faid  of  the  Clouds,  Rain,  c^r 
Vapours,  in  our  or  another  Place,  as  from  thefe 
a  greater  or  left  Altitude  feems  to  arife :  but  I  an- 
fwer,  there  is  fcarce  any  time  in  which  it  doth 
not  rain,  or  a  Cloud  fall,  in  fome  Place  or  other  ; 
and  therefore  while  it  rains  in  one  Place  the  Air 
becomes  no  lefs  than  it  was,  becaufe  it  rained  be- 
fore in*  another  Place,  and  fo  it  comes  all  to  ^he 
feme  thing,  and  the  quantity  of  the  Air  is  neither 
cncreafed  nor  diminiflied. 

PROPOSITION.    XVIL 

S*be  colder  the  yiir  iV,  ibe  thicker:  and  therefore  it 
is  for  the  mo/  part  cdder  in  Winter  than  Summer 
{in  any  particular  Place\  and  Ukewife  in  the  Night 
,  more  than  in  the  Da%  and  the  ffofi  E^halat'um 
from  the  Water  in  the  Wtnier-i^fhe^  increafe  that 
Denfity^  efpecially  in  the  Ev^hfg  and  Morning. 

THE  Truth  of  the  Propofition' is  ckar  from  the 
preceding  •,  nor  is  it  any  Objedtion,  that  a  Part  of 
the  hotter  Air  moves  where  it  is  colder,  and 
more  low ;  for  it  is  not  that  but  fotne  neighbour- 
iog  Air  that  moves  to  the  Place,  becaufe  of  the 
continual  Protrufion,  or  Preffure  j  or  tho*  it  came 

itfelf^ 
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x^^j   yet  by  coming  there,    it  would  become 
cold. 

PROPOSITION   XVIII. 

There  are  commonly  reckoned  three  Regions  of  the  jftr^ 
t  4f\ohich  that  is  in  the  middle  where  the  Snow^ 
:.  Nailj'  and  Rain  are  formed  5  thefirft  is  that  hi 
which  we  live  reaching  to  the  middle  Repon  ;  tbi 
third  is  from  the  middle  Region  to  the  utmoft  Bounds 
of  the  yi mother e  J  even  to  the  f  cry  Region^  as  the 
Ariftotelians  fpeak. 

THE  middle  Region  is  colder  than  the  firft  and 
third,  which  are  counted  hotter :  becaufe  the  third 
contains  more  fubtile,  fiery,  and  fulphureous  Ex- 
halations which  go  up  into  it  above  the  Place  of 
die  Particles  of  Water,  or  are  thruft  there  being 
Mghter,  The  Ariflotelians  fay  ^is  hotter  becaufe  near- 
er to  the  fiery  Sphere,  and  colder  than  the  firft  5  be- 
caufe the  Rays  felling,  join  with  thofe  that  ate  re- 
flefted  fi-om  the  Earth,  and  fo  double  the  Heat. 
Moreover  the  Particles  of  the  fubterraneous  Fire* 
coming  out  of  the  Earth  are  diffipated  there  ill' the 
lower  Region  ;  and  the  middle  Region  being  with- 
out aH  thefe  Advantages  muft  heeds  be  colder* 

PROPOSITION   XIX. 

The  nearer  a  Place  is  to  the  Pole^  or  the  more  dijlant 
from  the  Place  where  theS^un^is  vertical^  the  Place 
oftheJir  in  which  Rainy  Snow^  and  Hail  isform^ 
ed  is  the  nearer  the  Earth. 

THE  Caufe  is,  that  the  Rays  ifall  more  oblique- 
ly on  the  Places  about  the  Poles  than  on  thofe  a- 
bout  the  Equate*,  and  therefore  beitig  refrafted 
hrafer  removed  from  die  Perpendicular,  arid  Aus 

the 
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the  Heat  becomes  lefs,  and  the  watry  Vapours  con- 
trad  into  Icfs  Room,  and  by  joining  form  the  wa- 
try Meteors. 

COROLLART. 

'THE  Superficies  of  the  firft  Region  is  oval, 
or  wher  cUiprical,  or  like  a.  Spheriod,  bulging 
out  under  the  Torrid  Zone. 

PROPOSITION    XX. 

The  nearer  a  Place  is  to  the  Pole^  the  third  Region 
(in  which  the  more fubtile  and  fulfhureous  parts  move 
up  and  down)  begins  further  from  the  Earth. 

FOR  that  Part  of  the  Atmofphere  which  is 
nearer  the  Pole  contains  fewer  fobtile  and  fulphu- 
reous  Particles  i  for  the  Sun  faring  fewer  of  them 
thither  from  the  Earth.  And  a  lefe  Number  being 
raifed  there  than  in  the  Temperate  Zone^  and  fewer  in 
the  Temperate  than  in  the  Torrid  Zone^  and  the  ut- 
mofl:  Bounds  of  the  third  Region  equally  diftant 
from  the  Earth^s  Center  by  Propofition  i6  -,  therefore 
the  beginning  of  that  Region  under  the  Frigid  Zone^ 
is  fiirther  from  the  Earth's  Center  than  it's  b^in- 
ning  in  the  Torrid  or  Temperate  Zone. 

CO  ROLL  J  Rr. 

THE  Superficies  bpunding  the  fecond  Region 
13  as  a  Spheroid  bulging  in  the  Fr^id  Zone.  Thefc 
are  all  to  be  fhown  to  Students  by  q.  i)iagram. 

PROPOSITION^  XXI. 

^be  Rays  of  the  Sun^    Moon^an^  Stars^   do  not 
,    come  direilly  from^  the  Heavens  tbro^  the,  Air^  to 
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our  Eyes  J  hut  turn  a  little  afide  from  the  ftraii 
Courfey  asfoon  as  they  enter  the  Air  j  which  is  cd^ 
led^  by  Writers  in  Optics^  their  Refrailion. 

THAT  Part  of  Optics  which  treats  of  the  Re- 
fraftion  of  Light  is  very  fine.  Experience  tcftifics, 
that  the  Rays  coming  from  any  Objed:  out  of 
one  Medium  into  another  more  grofs,  or  more 
fine,  do  refraft  or  turn  afide :  the  Thing  is  plain 
fi'om  a  common  Experiment.  Take  a  Veflel,  to 
the  Bottom  of  which  fix  a  Globe  of  Gold,  or  Brals, 
or  Peice  of  Money,  then  go  fi-om  the  Veflel  'till 
you  cannot  fee  the  Money  for  the  Sides  of  the  Vef- 
lel, then  fill  the  Veflel  with  Water  and  you  will 
fee  the  Money ;  which  (hews,  that  the  Rays  coming 
fi-om  the  Money  as  they  go  fi-om  the  Water  into  the 
Air  turn  from  their  Courfe,  before  they  can  come  to 
the  Eye ;  which  is  called  RefraSiiony  becaufe  the  Line 
is  broke,  as  it  were,  coming  from  Water  to  Air. 

T  H  U  S,  Let  the  Center  of  the  Earth  be  T,  {Fig. 
28)  and  L  the  Eye  on  it's  Surface,  and  drf  the 
Surface  of  the  Atmofphere,  or  Air;  and  therefore 
no  Ray  can  come  to  the  Eye  at  L,  which  is  under 
L/^  for  the  Rays  below  would  fall  on  the  rifing 
Part  of  the  Earth  luO\  and  thus  no  Star  can  appear 
by  a  ftrait  Ray  'till  it  come  to  the  horizontal  Line 
L/^,  but  the  Stars  appear  before  that,  while  they 
are  under  L^:  for  Example  in  S,  from  which  no 
Ray  can  come  ftrait  to  the  Eye,  but  muft  be 
refradled  ;  i.  e.  the  Line  or  Ray  S/  coming  into 
a  thicker  Medium  at  S,  on  the  Atmofphere,  is  re- 
frafted  and  runs  on  in  die  Line  /L,  tho*  it  was  di- 
rected to  »,  and  thus  the  Star  appears  before  it 
comes  to  the  horizontal  Line  L/jg. 

THUS  the  Star  in  /is  not  feen  by  the  direct 
Ray /r,  but  by  the  refraded  Ray  rL,  tho'  it  was 
directed  at  the  firft  to  m ;  and  therefore  the  Star 
at /appears  higher  by  the  Refradion  than  it  really 
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is,  ifs  Height  being  the  Angle  r  Xjg  or  the  Arch 
;^29  as  if  it  were  in  the  Point  9i  when  it  is  really 
in/ 

THIS  being  the  Law  of  Refraftion,  that  the 
Rays  going  uito  a  groffi^f  Medium,  turn  to  the 
peq)endicular  at  the  Point  of  Incidence,  as  here 
/  is  die  Point  of  Incidence,  and  T  /  the  Perpen- 
dicular drawn  thro*  /,  thro*  the  Superficies  drf*^ 
therefore  the  Ray  S/»  will  be  rcjfraded  towards 
/  T  that  fi:om/»  it  may  become /L. 

AND  thus  the  Line  or  Ray  rw  becomesr  L : 
but  the  contrary  happens  when  the  Ray  goes  inta 
a  fine  Medium,  for  then  it  goes  from  the  Per- 
pendicular. 

B  E  S I D  E  it  is  the  Nature  of  Refraftion,  that 
the  Rays  falling  perpendicularly  on  the  Superficies 
of  another  Medium,  are  not  refradled,  but  only 
thofe  that  fall  obliquely,  and  thofe  are  the  more 
refrafted  the  more  obliquely  they  fall.  Thus  the 
Rays  S  T,  /T,  M  J  T  being  perpendicular  to  the 
Superficies  are  not  refrafted,  but  the  Rays  Sfyjr 
riiat  fall  obliquely  are,  and  S/more  than  fr. 

FROM  whence  it alfo  follows,  and  is  manifefl: 
by  E3q)erience,  that  the  nearer  the  Stars  are  to 
the  Horizon,  their  Rays  ar^  the  more  refi-aded, 
and  the  higher  they  are,  the  lefs  ;  and  Aftronomers 
have  found,  that  when  a  Star  is  twenty  Degrees 
high,  the  Refi-adion  is  infenfible,  tho'  there  is  ftill 
a  fmall  Refi^dlion. 

AND  Mathematicians,  fkilled  in  Optics,  have 
by  Obfervations  found  the  Laws  of  Refraftion  of 
all  oblique  Rays,  and  that  in  every  Medium  there  is 
a.  conftant  fixed  Proportion  between  the  Sine  of 
the  Angle  of  Incidence  and  of  the  refi-afted  Angle 
(i,  e.)  between  the  Angle  »/T  and  L/T,  the  Angle 
»/L  being  the  Angle  of  Refraftion ;  and  fo  in 
riie  Refradion  of  Ae  Rzyfrm,  Therefore  the 
feme  Proportion  that  is  between  the  Sine  of  the 

Angle 
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Angle  Tfn  and  the  Sine  of  the  Angle  T/L,  the 
fame  is  between  the  Sine  of  the  Angle  T  r  m  and 
the  Sineof  TrL.  Therefore  if  the  Quantity  of 
Refradioa  be  knowa  by  Obfervation  at  one  Ele? 
vation  of  a  Star,  the  Quantity  of  Refradlion  for 
all  othjer  Elevations  may  be  known  (/). 

PRO- 


(/)  It  is  of  great  Moment 
in  the  making  of  cxadt  Aftro- 
nomical  Obfcrvations,  to  know 
the  Refraftion  which  the  Rays 
of  Light  fuffcr  in  paffing  thro' 
Qur  Atmofphere.  This  was  de- 
termined by  the  learned  Mr 
Lowtborp,  by  an  Experiment 
made  before  the  Royal  Society^ 
s^nd  fhewn  to  be  as  the  Sine 
of  the  Angle  of  Incidence  and 
Refraaion.  See  Pbilof,  Tranf. 
N<>  257.  But  this  Experiment 
being  queftioncd  by  the  Royal 
Academy  of  Sciences  at  Paris, 
who  had  not  the  fame  Succefs, 
[fee  their  Memoirs  for  the  Year 
1 700.]  Mr  Lofotborp  repeated 
it  at  the  Requeft  of  the  Royal 
Society,  and  Mr  Hauksbee  aifo 
performed  it  with  much  greater 
Ace u ra cy .  See  Hauhbee*s  Pby - 
fico  Mechanical  Experiments  p, 
r75  and  found  the  Proportion 
betwixt  the  Angle  of  Incidence 
and  Refradlion  was  as  loooooo 
to  999736;  fo  that  the  refra6live 
Power  of  the  Air  to  bend  a  Ray 
of  Light  from  it's  ftrait  Courfe 
in  comine  out  of  a  Vacuum, 
or  the  Difference  of  the  fa  id 
Sines,  proportionable  to  the  Sines 
themfelves,is264!OOO0ooParts. 
And  the  Experiment  being  fc- 
veral  f  ime^  repeated,  he  found 
tliat  this  refraaivc  Power  ex- 
a£llyanfwered  to  the  Propor- 
tion of  the  different  Denfitrasof 


the  Air  thro*  which  the  Ray 
paffed,  fo  as  to  be  twice  or 
thrice  as  large  when  the  Air  had 
twice  or  thrice  the  Denfity. 
Whence  we  have  an  cafy  Rule 
for  finding  the  ^efradlion  V9t 
any  Time  or  Place,  as  being 
always  correfpondent  to  the 
Denfity  of  the  Air.  But  the 
Denfity  of  the  Air  may  ba 
meafured  by  a  joint  Obferva- 
tion of  the  Barometer  and 
Thermometer.  For  as  the 
Spaces,  ppffeffed  by  the  Air, 
are  reciprocally  proportional  to 
the  Weights  that  comprefs  it 
[fee  the  Note  upon  Propofition 
7.  above]  and  it*s  Denfity  re- 
ciprocally as  the  Space  it  pof- 
feflcs,  the  Denfity  of  the  Air 
muft  be  proportional  to  the 
Weight  that  compreffesit,  or 
the  Weight  of  the  incumbent 
Atmofphere ;  that  is,  the  Height 
of  the  QuickfUver  in  the  Barov 
meter.  And  this  will  be  the 
Cafe  if  the  Heat  of  the  Ait 
remain  the  fame.  But  if  the 
Height  of  the  Barometer  be 
known,  the  Denfity  of  the  Air 
is  reciprocally  proportional  t3 
the  Spaces  marked  againll  the 
Degrees  of  the  Thermometer 
in  thp  Tube  above.  [Sec  the 
Note  xoPropofition  8-]  Whence 
it  follows,  according  to  the 
known  Theorem  of  compound- 
ing Ratios,  that  the  Denfity  of 
the 
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PROPOSITION   XXIL 

fbe  Atmfpbere  or  Air  caufis  tbe  Sun  and  other  Stars 
to  appear  before  tbej  come  to  tbe  Horizon  at  rijing^ 
§r  after  tbej  are  pajfed  itj  atfettmg  %  and  appear 
bigber  than  tbey  really  are^  while  they  are  under 
twenty  Degrees  of  El^ation. 

THE  Caufe  is  fufiiciently  explained  in  the  pre- 
ceding Propofition.  We  may  add  fonxe  Experi- 
ments or  natural  Phaenomena*  When  the  Dutch 
wintered  in  Nova  Zembla^  the  Sun  appeared  to  them 
fixteen  Days  before  it  came  to  the  Horizon,  that  is, 
when  under  the  Horizon  four  Degrees,  and  that 
in  a  clear  Sky  ;     and  famous  Aftronomers  have 


the  Air  is  always  as  the  d:re£l 
Ratio  of  the  Heights  of  the 
Barometer,  compounded  with 
the  reciprocal  Ratio  of  the 
Spaces  marked  againft  the  De- 
grees of  the  Thermometer. 
*  For  Example,  at  the  time 

•  the  Experiment  was  made, 

•  the  Height  of  the  Barometer 

•  was  29  Inches,  7^  decimal 

•  Parts,  and  the  Thermometer 

•  at  60,    over  againft  which 

•  the    Space    of  137  Parts  is 

•  marked ;   Then,  it  muft  be 

•  enquired,  what  the  Denfity 

•  of  the  Air  is,  when  the  Ba- 

•  rometcr  is  up  at  30  Inches, 

•  and   the    Thermometer    50 

•  degr.  below  the  Line  of  Freez- 

•  ing,  then  the  Column  of  Air 

•  in  the   former  Experiments 

•  will  not    pofTefs  above  the 

•  Space  of  1 26  Parts ;  fo  that 

•  the  Denfity  of  the  Air  fought 

•  for,  will  be  to  the  Denfity 

•  of  the  Air  at  the  Time  the 


*  Experiment    was  made,     as 

*  30  X  137>  ^029,  7i  X  126; 

*  or  as  41 10  to  3748.  5. 
And  hence  may  he  under- 

ftood  the  Reafon  why  the  DuUb 
who  wintered  in  Nova  Zembla, 
found  fo  great  a  Refradion. 
See  Se^.  vi.  Chap,  19.  Prop. 
30.  For  hence  we  underftand, 
according  to  the  Obfervations 
of  the  French  and  others,  (fee 
Hifl.  de  r  Acad.  Scien.  1700, 
1706,  and  La  Mefure  de  U 
Terre)  that  the  Rcfraftions  arc 
greater  towards  the  Poles  than 
near  the  Equator,  and  greater 
in  the  fame  Place  in  the  Mornr 
ing  or  Evening  than  at  Noon ; 
tho*  there  be  no  Difference 
perceived  in  the  Height  of  the 
Barometer.  For  all  this  feems 
to  proceed  from  the  fame  Caufe 
viz*  the  greater  Denfity  of  the 
Air  by  reafon  of  Cold. 

Jurtn^s  Appendix. 
fouad 
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found,  with  T-jcbo^  that,  with  us,  when  the  Air  is 
clear  in  the  Morning  the  Sun  is  feen  elevated  above 
the  Horizon  thirty  four  Minutes,  while  'tis  yet 
under  the  Horizon  and  it*s  Limb  but  juft  touch- 
ing it,  and  as  long  in  the  Evening. 

T  H  U  S  the  Virgin's  Spike  appears  when  'tis  thirty 
two  Minutes  under  the  Horizon ^  for  it  feems  to  rife 
when  the  Lion's  Tail  is  thirty  four  Degrees,  thirty 
Minutes  high,  and  on  the  fame  Point.  But  thefe 
two  Stars  are  diftant  thirty  five  Degrees  two  Mi- 
nutes* 

P  ROPOS  ITION    XXIII. 

^e  grojjer  the  Atmofphere  is^  the  Refra5Iion  is  the 
greater^  (other  things  being  alike)  i.  e.  there  being 
the  fame  Elevation  ^tbe  Star^  and  the  fame  Height 
of  the  Air. 

THUS  the  Angle  »/L;  {Fig.  28.)  which  is 
the  Angle  of  Refraftion,  is  the  greater,  or  the  re- 
frafted  Ray  /L  comes  nearer  to  /  T  the  thicker 
the  Atmofphere  is,  which  thofe  Ikilled  in  Optics 
have  found  in  all  kinds  of  Mediums. 

PROPOSITION    XXIV. 

^e  grojfer  the  Air  is^    the  more  the  Star  is  under 
the  Horizon  when  it  firft  appears. 

THE  Ray  Lf(Ftg.  28.)  is  refraded  and  firft 
fhows  the  Star,  and  L/T  is  the  refrafted  Angle ; 
and  Sfn  being  the  incident  Ray,  «/T  will  be  the 
Angle  of  Incidence,  and  «/L  the  Refraftion. 

LET  us  then  fuppofe  the  Air  fdhO  tohc 
grofler  than  when  it  made  the  Refraftion  »/L, 
it  will  thus  make  the  Angle  of  Refraftion  greater, 
viz,  ofh,  and  the  incident  Ray  will  be  Kfe.  There- 

VOL.  L  Gg  fore 
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fore  the  Star  being  in  K,  the  Ray  K/wili  be  re- 
fraded,  tliat  the  refrafted/L  may  Ihew  the  Star  ; 
but  when  the  Air  was  not  fo  grofs  the  Star  was  firlt' 
fcen  when  in  S. 

PROPOSl'tlON    XXV. 

^e  lower  the  -^>,  the  Star  is  the  more  under  the 
Horizon  when  it  firji  appears  {other  things  beit^ 
alike)  i.  e.  there  being  the  fame  Clearnefs  or  Tbick-^ 
nefs  in  the  Air^  or  is  feen  thefooner  or  later  before 

it  rife. 

FOR,  fuppofmg  the  Air  low,  the  refraded 
Angle  T/L  {Fig.  28.)  will  be  greater  5  for  Exam- 
pie,  if  the  Altitude  of  the  Air  be  T  4  the  Angle 
refrafted  (according  to  the  firft  Ray  that  comes 
to  L)  will  be  T  4  L.  Let  then  4,  9  be  drawn 
parallel  with  fn ;  then,  by  the  Hypothefis  in 
Prop.  jcxi.  as  the  Sine  of  one  refracted  Angle 
T/L  is  to  the  Sine  of  another  refraded  Angle 
T  4  L,  (for  the  Air  differs  only  in  height  by  fup- 
pofition  and  not  in  thicknefs)  fo  is  the  Sine  of 
the  Angle  of  Incidence  nfT  to  the  Sine  of  the 
Angle  of  Incidence  3,  4,  T,  for  the  refrafted 
Ray  4,  L,  and  the  incident  Ray  3,  4,  6.  But  the 
Sme  of  the  Angle  T  4  L  hath  to  the  Sine  T  4  9, 
the  fanae  Proportion  which  the  Sine  of  T/L  h^ 
to  T/»,  as  is  eafily  demonftrated  by  tl^  Figure 
for  this  propofition.  Therefore  the  Sine  of  the 
Anglfe  T,  4,  L  hath  a  greater  Pfloporcion  to  the 
Sine  of  T,  4,  9,  than  xht  fame  Sine  T  4  L  kttb  td 
the  Sine  T,  4,  3  -,  therefore  the  Sine  T  4>  9  •is 
Jefs  than  the  Sine  T, .  4,  3  -,  and  fo  the  Angle  T  4,  3 
is  greater  than  the  Angle  T,  4,  9,  and  3, 4,  L  than 
5^  4,  L,  that  is,  than  »/L  •,  and  therefore  the  Line 
4,  3  drawn  out,  viz.  3,  4,  6  the  incident  Ray  for 
the  refrafted  one  4>  L  will  fall  under  Sf^  and  the 
2  Scar 
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Star  will  fac  in  6  tc  caufe  the  refraded  Ray  4  L  ; 
and  thus  'tis  lo^er  thiin  when  in  S  where  the  Al- 
titude of  the  Air  was  T/, 

PROPOSITION    XXVL 

ji  Star  may   have  a  different  ReftaHion  even  in  the 
fame  Place ^  'provided  the  Denftty  of  Air  he  different. 

THE  Probdeih  is  better  put  thus  :  The  Altitude 
of  a  Star  and  it^s  Refra5lion  being  given^  viz.  that 
"which  is '  mdde  at  a  'given  Height ;  and  there  being 
given  likewife  another  Altitude  of  the.  Air  %  to  find 
the  Denjity  of  the  Air  re^uifite  to  caufe  the  fame  Re* 
fraSiion  in  that  Altitude  as  was  in  the  other.  For  Ex- 
arrtple,  in  the  Altitude  of  the  Air  T/,  {Fig.  28.)  the 
Ray  S/make^  thfe  Angle  of  Refraftion  nf  L  ;  if 
then  there  be  another  Altitude  of  the  Air  T  4,  and 
yet  the  Refraftion  of  the  Star  S  in  the  fame  Place  of 
the  incident  Ray  6,  4\^hich  is  almoft  parallel  with 
S/,  becaufeofthe^rea'tDiftanCe-,  'tis  afked  whether 
the  Refraftion  3,  4,  L  may  be  equal  to  the  Refra- 
ction «/L  ;  and  if  it  may,  whether  or  no  muft  the  o« 
therAirbe  thicker  or  thinner,  arid  in  what  Pro- 
portion ?        ^ 

.  I  anfwer  it  may  be,  if  the  other  given  Altitude 
of  the  Air  be  greater  than  the  forrner  T/,  the 
Denfity  or  Thicknefs  of  this  fecond  Air  muft  be 
greater  -,  but  if  the  other  given  Altitude  be  lefs  as 
T,  4,  then  the  Thicknefs  of  the  fecond  Air  muft  be 
lefs,  or  have  a  greater  Rarefaftion  in  it,  and  how 
much  that  muft  be  is  known  from  this. 

.1,  FIND  the  Angk  T  9  L  (having  T  4  and 
T  L)  and  T/L,  then  the  Sine  of  the  Angle  T  4  L, 
and  the  Sine  of  the  Angle  T  4  3  (which  is  the 
Angle  of  Incidence  of  the  Ray  3,  4,  6)  thence  is 
found  the  Proportion  of  the  Denfity  of  the  Air,  to 
that  of  the  Ethereal  Matter,  from  which  the  inci- 
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dent  Ray  comes.  In  the  fame  manner,  let  the  Sines 
of  the  Angle  T/w  and  T/L  be  taken,  and  they 
will  fhew  the  Proportion  of  the  Denfity  of  the 
firft  Air  to  that  of  the  Ethereal  Matter  •,  and  by 
comparing  thefe  Proportions  it  may  be  known, 
how  much  more  deiife  or  rare  the  Air  of  the  leffer 
Height  fhould  be. 

YET  properly  fpeaking  *tis  not  the  fame  Re- 
fraftion,  for  die  incident  Rays  are  not  equally  ele- 
vated above  the  Superficies  of  the  JMedium's. 

PROPOSITION    XXVII. 

1/  the  Air  of  one  Place  he  both  thicker  and  lower 
than  the  Air  of  another ^  the  Sun^  and  the  reft 
of  the  Stars^  will  he  the  more  deprejfed^  under  the 
Horizon  of  the  former  Place^  when  thej firft  begin 
to  appear  than  in  the  latter  Place. 

THE  Demonftration  of  this  Propofition  is 
riianifeft  from  Prop.  xxv.  and  xxvi  •,  and  it  alfb 
thence  follows,  that  if  the  Air  be  lower  and  groflcr 
in  Places  of  the  Frigid  Zone  than  in  the  Temperate 
and  Torrid  Zone^  the  Sun  may  be  feen  there  longer 
before  the  rifing  and  longer  after  the  fetting,  than 
in  other  Places  that  are  higher  and  more  fubtile ; 
for  when  'tis  more  depreffed  under  the  Horizon, 
and  comes  to  it  more  obliquely  and  more  flowly 
as  in  the  Frigid  Z»one^  it  muft  then  be  feen  much 
fooner  in  the  Frigid  than  in  the  Torrid  Zone.  But 
'tis  doubtful  whether  the  Air  be  lower  in  the  Frigid 
Zone  \  and  tho*  the  Sun  be  feen  fooner  before  it 
rife,  whether  that  may  be  only  on  Account  of  the 
groflhcfs  of  the  Air  \  of  which  afterward. 

2  PRO- 
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PROPOSITION    XXVIII. 

If  the  Air  ef  one  Place  he  grojfer  and  higher  than 
that  of  another  -,  it  ma-j  be  on  account  of  the  greater 
Thicknefs  of  the  Air  in  one  Place  than  the  other^ 
that  they  do  not  fee  the  Stars  before  they  rife^  when 
they  are  a  good  way  under  the  Horizon.  Andfucb 
alfo  may  be  the  great  Thicknefs  of  the  Air  that  there- 
by they  fhall  fee  the  Stars  before  they  rife^  tho* 
they  have  the  fame  Deprejfton:  Tea  the  Air  may  be 
fo  thick  at  to  fhew  the  Stars  when  in  a  much  greater 
Deprejfwn  under  the  Horizon  uf  one  Place  than  of 
another. 

YEA  the  thicknefs  of  the  Air  will  caufe  a 
much  greater  Depreflion  than  the  lownefs  of  the 
Air  •,  and  for  the  Refradlions  in  Nova  Zemhla 
there  is  required  a  great  Height  of  die  Air  with 
fome  thicknefs. 

PROPOSITION    XXIX. 

//  is  impoffible  that  the  Refra5iions  of  a  Star  in  dif- 
ferent Altitudes  Jhould  be  equal  {if  the  thicknefs  of 
the  Air  be  the  fame)  to  the  RefraSions  of  the  fame 
Star  in  the  fame  Altitudes^  if  the  Air  be  either 
higher  or  lower  ^  or  thicker  or  thinner. 

W  E  Ihewed,  in  the  preceding  Propolition,  that 
if  in  die  Altitude  of  die  Air  T/,  {Fig.  2&.)  die 
incident  Ray  S/»  niake  the  Refraftion  »/L,  the 
Ray  6,  4,  which,  becaufe  of  the  great  Diftance, 
may  be  reckoned  parallel  with  S/,  the  Rays  from 
the  fame  Point,  we  fay  the  Ray  6,  4  may,  in  a- 
nother  Altitude  of  the  Air,  as  T  4,  make  the  fame 
Refradtion  3  4  L  equal  to  »/L,  if  the  Air  4  ^  L  ^  be 
thinner  than  the  Kvcfo  L  d  •,  now  *tis  demanded  if 
Gg  3  that 


454  ^^^  Abjolute  Barf     Sect.  Vf . 

that  may  be  in  two  Altitudes  of  a  Star.  For 
Example,  fuppofe  the  Star  in  S,  the  Air/(?Lrf, 
and  the  Air  4.0  ILe  be  fo  difpofed  as  to  make  the 
fame  Refradion,  whetlier  in  anojther  Altitude  as 
S,  and  in  the  fame  Atm.ofphere/r <^Lo  and  4^L  (7, 
the  Refradion  may  be  again  eqijal,  or  the  lame 
mrh?   And  I  fay  that  it  cannot  be. 

FOR  if  a  Circle  be  defcribed  with  the  Center 
T  bounding  the  Air  of  ^nqther  Altitude  cutting 
L  r  in  2,  then  z  L  will  be  the  refra6ted  Ray  in  the 
other  Air,  by  which  the  Star/  is  feeii  •,  for  the 
Ray  2  L  muft  be  the  fame  with  r  L,  as  the  fame 
apparent  Altitude  of  the  Star  y  5  is  fujppoied,  or 
the  Angle  r  L/.  Moreover,  let  the  incident  Ray, 
anfwering  that  reiVafted  one,  be  drawn  thro*  2  as 
72^,  which  will  be  parallel  with/r  m,  if  the  Re- 
fraftion L  2  le/  were  ec^ual  to  the  Refradipn  hrm  i 
for  if  T  2  be  alfo  drawn,  T  2w  will  be  the  Angle 
of  Incidence,  and  T  2  L  the  Angle  refrafted,  and 
w  2  L  the  Refraftion. 

T  H  E  R  E  FO  RE  as  the  Sine  of  3  4T  to  the 
Sine  L  4  T,  fo  is  the  Sine  of  «;  2  T  to  the  Sine  of 
L2T. 

A  N  D  as  the  Sine  of  nf  T  to  the  Sine  of  L/T, 
fo  is  the  Sine  ofmrL.  to  the  Sine  of  L  r  T,  and  3  4  L 
being  equal  to'  »/L,  the  Angle  -i;^  2  T  is  not  ipqual  to 
t»  r  L,  or  w  2  is  not  parallel  with  m  r.  This  re- 
quires a  longer  Demonftration  than  can  be  given 
here,  as  belonging  to  Geometry,  which  will  be  evi- 
dent  from  the  following  Algebraic  IVork. 

PROPOSITION    XXX. 

Having  in  two  AUtiudes  of  a  Star  obferved  the  Re* 
fra£lions^  to  find  from  tbence  the  Altitude  of  the  Air^ 
and  the  Proportion  of  tb^ir  Denftties^  or  the  Imw 
of  RefraSiion  in  that  Air. 

THE 
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THE  Refradion  of  a  Star  is  equal  to  the  Dif- 
ference between  the  obferved  Altitude,  and  the 
true  Altitude,  which  is  known  by  Calculation, 
and  thus  Refraftions  are  eafily  known.  Then  to 
our  purpofe: 

I F  it  were  to  be  folved  Geometrically,  it  would 
be  brought  to  this  Problem : 

LET  the  Star  beinSfFi^.  29.)  fending  out 
the  Ray  S/,  and  the  Refraftion  «/L. 

AND  in  the  Altitude /g  it's  Refradtion  f»  r  L. 

THEREFORE  in  the  Circle  ^r/,  whofe 
Center  is  T,  there  is  given  T  L  the  Semidiame- 
terof  the  Earth,  and  drawing  Tr,  T/,  L/,  Lr, 
the  Angles  T  //and  T  L  r  may  be  had  ;  the  latter 
beii^  made  of  the  Star's  Altitude,  and  a  right 
Angle,  and  the  Angles  »/L  and  »i  r  L  are  given  ; 
and  we  know  that  the  Proportion  of  the  Sine  of  the 
Angle  »/T  to  L/T  is  the  fame  as  the  Sine  of 
the  Angle  wrT  to  the  SineofLrT.  Fromthefe 
to  find  the  Semidiameter  T/or  Tr,  and  the 
Proportion  of  the  Sine  of  »/T  to  the  Sine  L/T, 
or  to  find  the  Angle  T/L.  Which  will  give  the 
Proportion  of  the  Sines. 

THE  Algebraic  Solutionis  fomething  difficult, 
but  the  common  fynthetic  way  requires  many  Lem- 
mata to  be  premifed,  which  the  former  Solution 
doth  not.  Let  us  therefore  produce  the  analytic 
Solution,  to  fhew  that  it  will  confirm  the  pre- 
ceding Propofition.  Let  the  Sine  of  the  right 
Angle  TLF,  or 

The  Radius  be  h 

and  Sine  T  L  r  ^  Let  us    find  the  Angle 

bine  nf\.           d  ^/T ;  for  this  being  known 

Sine  comp.         |  TF,  and  all  the  refl  are 

Sme  mrl.         I  ^  ; 

S>me  comp.         k 


Sme  T/L         a 


Gg4  FIRST, 
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FIRST,  becaufe  there  is  given  the  Sine  of 
both  the  Angles  T/L  and  L/«,  the  Sine  of  the 
whole  Angle  nf  T  is  given,  viz.  if  the  Sine  of 
each  Angle  be  multiplied  into  the  Co-Sine  of  the 
other,  and  the  Sum  of  their  Produfts  divided  by 
the  Radius,  Thus  the  Sine  of  the  Angle  »/T  wiU 
t    ag-^dsj  bb — aa 


MOREOVER,  feeing  the  Sine  T  L/  is  to 
the  Sine  T/L  (So  is  T/to  TLor  Tr  to  TL) 
fo  is  the  Sme  T  L  r  to  the  Sine  T  /  L  5  that  Sine 

Tr  L  will  be  -p .     And  feeing  there  is  given  alfo 

the  Sine  M  r  L,  let  there  be  found,  according  to 
the  former  Rule,  the  Sine  of  the  whole  iwrT, 

1  •  1   •   kca-j-bs/b^  —  ccaa    ^,  ,  - 

which  is         '    '    Z.I  '    •  Thus  we  have  the 

bb 

Sine  of  four  Angles  L/T,  ///T,    LrT,   iwrT, 
for  we  know  they   are   proportional  fince  as  a: 
af^-j^ds/ bb  —  aa  ^  ^ca ^   kca  -j^  by/ b 4.  —  ccaa 
b  "'7"  bb 


And  therefore  cga  -^c d\/ bb  ' — aa:=kca"\^b 
b  4. 

%Jb\  —  ccaa\  or  if  — rbe  =  ;w;;i,  andg  —  k=n\ 
c  c 

then,  after  due  Redu(flion,  it  will  be  na-^-d 
%/  bb  —  aa  =  b^  mm — aa.  And  both  Sides  fquar- 
edbbmm  —  bbaa  —  nnaa  —  ddbb-k-d''  a*  = 
znady/bb-^aa.  For  p''  writeb b m m  —  d d b b^ 
and  ^  J  for  dd—bb  —  nn,  and  fquare  again 
K'^  ?  ?  «  a  =2  »  ady/bb-^aa,  and  it  will  be 
K  'XK'*-  j"^^*  ?  qaa-^  nnbbddaa—^nndda*. 
And  dividing  by  ^ndd-^f,  and fubftituting  other 

Sloes 
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Sines  a^  =  rraa  —  j  4.    And  a  a=      r  r  -j^ 


.4  4*4 

FROM  this  Equation  it  appears  that  the  Pro- 
blem is  determined,  and  that  a^  which  is  the  Sine 
of  the  Angle  T/L,  may  be  found  by  extracting 
the  fquare  Root.  And  from  thence  'tis  found, 
that  two  Refraftions  are  fufBcient  to  find  the  Al- 
titude of  the  Air  T  F,  and  the  Rule  of  Propor- 
tion between  them  ;  which  I  take  Notice  of  be- 
caufe  I  fee  Kepler^  in  his  Epitome  of  AJlronom*} 
f.  65.  takes  three  Refi-aftions,  tho'  he  did  not 
try  this  Method  himfelf. 

THE  Refolution  of  this  Problem  may  be  alfo 
had  by  the  Rule  of  Pofition,  by  affuming  T/  in 
a  certain  Proportion  to  T  L,    and  trving  if,  by 
that  Aflumption,    the  Sines  of  the  four  Angles 
T/L,  T/»,  T r L,  Trm  will  be  proportional. 
THEREFORE,  in  the  Triangle/LT,  let  there 
be  found  the  Angle  T/L  from  having /T,  T  L, 
and  T  L/.  And  likewife  in  the  Triangle  T  L  r,  find 
the  Angle  Tr  L  fi-om  having  T r,  TL,  and  TLr. 
LET   there  be  then  taken  the  Sine  of  the 
Angles  T/L,  T/«,  T  r  L,  Tr ;» -,  and  let  there 
be  a  fourth  Proportional  taken  to  the  Sines  T/L, 
T/«,  T  r  L.    And  if  T  r  »i  be  equal  to  this  fourth 
Proportional,  then  the  affumed  Height  of  the  Air 
T/  will  be  juft ;    but  if  the  Sine  T  rmht  greater 
than  the  fourth  Proportional,   then  T/  mull  be 
taken  lefs ;  but  if  lefs,  then  it  muft  be  taken  more  i 
and  fo  always  'till  they  become  equal, 

EXAMPLE. 

SUPPOSE  the  Virgin's  Spike,  or  any  other 
Sur,  or  the  Sun,  to  be  fcen  in  the  Horizon  L/ 

when 


458  the  Abfolute  Part     Sect.  Yh 

when  32  Minutes  under  it,  as  in  S  ;  thus  the  Rc- 
fradion  »/L  is  32. 

THEN  when  the  Sun  hath  the  apparent  Al- 
titude g  X  I  degr.  22  mn.  or  the  true  Altitude 
I  degr.  the  Refraftion  Lrw  is  22  min. 

THE  Semidiameter  T  L  is  860  German  Miles. 
But  fuppofe  it  1 0000,   and  the  Altitude  of  to  ht  s 

of  thefe  Parts,  viz.  — ^ — or erf"  the  Semidia- 

10000     2000 

meter  T  L ;  that  is,  abont  i  of  a  Mile. 

THEREFORE  in  the  Triangle  T  L/,  die 
Radius  being  10,000,000. 

AS  /T  to  T  L,  fo  is  die  Sine  T  L/  to  the 
Sine  T/L. 

2001  :  2000  :  :  10,000,000  :  9^9955992,  the 
Sine  of  88  degr.  21  min.  ^ofec. 

AND  thus  Tfn  will  be  88  deg.  54  min.  ^ofec. 
whofe  Sine  is  9,998,200. 

AGAIN,  in  the  Triangle  T  r  L. 

AS  Tr :  TL,  fo  is  die  Sine  of  die  Angle  TLr 
to  the  Sine  TrL. 

^2001  :  2000  :  :  9,9975155  •  9>992,I59,  the 
Sine  of  87  degr,  43  min.  /^o  fee. 

THEREFORE  Trm  is  88  degr.  5  nnn. 
40  fee.  whofe  Sine  is  9,994,500. 

THEN  let  there  be  found  a  fourth  Propor- 
tional to  the  Sines  of  T/L,  T/»,  TrL. 

AS  TfL:Tfn::TrL. 

AS  9,995,992  :  9,998,200  :  :  g^go'^yisg  : 
9»994,366. 

AND  with  that  fourth  Number  compare  the 
Sine  of  the  Angle  Trm,  which  is  9,994,500. 

A  N  D  we  find  that  this  Sine  is  very  near  to 
that  fourth  Number ;  and  therefore  the  affumed 
Altitude  of  the  Air,  viz,  iofz  Mile,  is  not  far 
from  the  Truth,  And  if  any  one  defire  it  more 
accurately,  he  may  aflume  another  Altitude,  and 
work  the  fame  way,   *till  the  Sine  q{  Trm  be 

nearer 
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nearer  to  the  fourth  Proportional ;  or,  by  the 
Rule  of  Falfe,  having  it  twice  too  little,  you 
may  find  the  true  Altitude  as  near  as  poflible,  for 
it  cannot  be  found  perfedly  true  j  becaufc  a  fmall 
Difference  in  the  Sines  changes  it  very  much  if  it 
be  but  half  a  Minute :  and  befides  this  the  Canon 
of  Sines  muft  be  very  exaft. 

W  E  conclude  therefore,  that  the  Height  of 
the  Air  is  about  the  2000  part  of  the  Semidia- 
meter  of  the  Earth,  which  is  1,633,190  Perches  ; 
and  the  Altitude  of  the  Air  816  Perches,  one 
Perch  being  twelve  Rhinlandijh  Feet :  but  *tis  bet- 
ter allowed  to  be  half  a  German  Mile,  for  the  Re- 
fraction L/»  was  found,  by  T'jchoy  to  be  greater, 
and  may  be  thirty  fix  or  forty  eight  Minutes  j  and 
then  the  Height  of  the  Air  will  be  one  Mile. 

THE  Height  of  the  Air  being  known,  there 
is  alfo  known  the  Proportion  of  the  Denfity  of 
the  Air  to  that  of  the  Ethereal  Matter,  or  the 
Law  of  Refi-aftion,  in  that  Air  making  fuch  Re- 
fi-a<5tions  in  fuch  Altitudes,  i.  e.  the  Proportion  of 
the  Sine  T/L  to  the  Sine  T/»,  before  found,  is 
the  Proportion  fought. 

AS  9,995,992  to  9,998,200.  And  the  Reafon 
why  thefe  Refraftions  are  fo  fmall  is,  becaufe  we 
liippofed  a  clear  Air,  not  much  differing  fi-om 
the  Ethereal  Matter  in  Denfity ;  as  fome  have 
imiagined. 

MOREOVER,  whether  the  Altitude  of  the 
Air  be  the  fame  in  all  Places  and  Times  may  be 
known  •,  if  we  ufe  the  fame  way  two  Refradions 
at  two  Altitudes  in  a  different  Air  and  Time.  And 
that  Students  may  underftand  thefe  Secrets  of 
Nature,  I  have,  that  they  may  try  a  Calculation, 
fet  down  Examples  from  Tycl^^s  Obfervations, 
who  obferved  the  Refra6lions  of  the  Sun  and 
Moon  for  every  Degree  of  their  Height  •,  and  be- 
caufe tliey  diflfer  from  the  Obfervations  of  lanjberg^ 

mado 
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iriade  in  a  different  Air  (if  made  at  all),  I  will  alfo 
add  them. 


. « 
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LANS  BERG  fets  down  the  fame  Refraftions 
for  the  Sun  and  Moon  \  and  ^'jcbo  makes  a  fmall 
Difference  near  the  Horizon,  thofe  of  the  Sun  grea- 
ter, and  at  the  fifth  Degree  equal ;  and  afterward 
the  Moon's  Refradions  fomewlmt  greater  than  thofe 
of  the  Sun :  I  confefs  I  do  not  fee  why,  except  it  be 
attributed  to  the  weaknefs  of  the  Moon's  Light. 
And  moreover,  Tjcho  omitted  Seconds,  which  arc 
not  to  be  negledted,  if  they  approach  near  fixty, 
for  they  are  of  ufe  in  calculating  the  Height  of  the 
Air,  But  as  for  the  Refi^ions  of  all  the  Stars  they 
are  equal,  or  very  little  different,  if  in  one  Air ;  but 
if  the  Air  be  grofler,  the  Reftaftions  are  greater. 
For  Example,  the  Dutcby  at  Nova  Zembla^  found 
in  Winter  that  the  Sun  began  to  appear  after  a 
Night  of  fome  Months,  when  it  was  4  Degr.  un- 
der the  Horizon,  at  le^  it's  Limb ;  therefore  the 
Refradion  mfL,  is  4  degr.  30  min.  the  Caufe  where- 
of none  have  fufficiently  explained* 

AND  then,  when  it  was  3  degr.  45  min.  xinder 
the  Horizon,  they  faw  it  elevated  above  the  Ho- 
rizon 30  min.  viz.  it's  upper  Limb  5  therefore  the 
Refradion  /wrL  (for  we  muft  conceive  mrs  to  fall 
under  the  Horizon,  or  rL^  to  be  30  min.)  will  be 
4  ^g^*  15  ^^^-  ^^d  rLT  90  degr.  30  min.  From  this 
may  be  found  the  Altitude  of  the  Air  L/,  and  the 
Denlity  of  the  Air  at  Nova  Zembla,  which  was  clear 
at  the  time  of  Obfervation.  And  the  Altitude  of 
the  Air  is  thereby  found  much  greater,  almoft  two 
Miles  -,  nor  will  the  fuppolition  of  a  greater  thicknefi 
in  the  Air  help  the  Matter,  as  we  ftall  fhew  in  the 
following  Propofition  -,  becaufe  the  Angle  T/L 
cannot  be  greater  than  85  d^r.  30  min.  (if  »/L  be 
4  ^ff'^  30  min.)  tho*  it  will  be  greater  if  J/ be  fup- 
pof^  lefs  than  two  Miles  5  therefore  the  Truth  of 
the  Obfervation  may  be  juftly  doubted  of,  feeing 
there  is  no  fuch  Obfervation  any  where ;  yea  the 
contrary  hath  been  obferved  in  the  fame  Place; 

fep 


462  ^be  Abfolute  Part     Sect.  Vf. 

fee  Chap.  xxvi.  Prop.  xiii.  at  the  eiid.    Befides  this, 
there  can  be  no  Reafon  given  why  the  Air,  after  fo 
long  abfence  of  the  Sun,  fhoukl  be  higher  than 
when  the  Sun  left  them  after  it  had  been  prefcnt  a 
long  time  •,  rather  the  contrary  fhould  happen,  the 
Air  being  made  grofler  and  lower  by  Gondenfati- 
on,  as  fome  may  urge  that  count  the  Height  of  the 
Air  incoriftant.     Yet,  when  I  confider  thefe  thin^ 
more  accurately,    three  Particulars  occur  to  mt 
that  might  confirm  that  Appearance  and  the  great 
Rcfi-aftion :  for  the  Obfervation  cannot  be  demed^ 
confidering  that  the  Obferver  underftood  Aftrono- 
ihy,  and  faw  the  Sun  above  the  Horii^on  for  fome 
Days  after,  when  it  was  ftill  under  the  Horizon  ; 
nor  muft  we  doubt  of  die  Number  of  the  Dayi 
in  the  long  Night  they  Iiad,  for  when  they  came 
back  they  coimted  the  fame  Day  of  the  Month, 
as  their  own  People  did,   which  could  not  be  if 
they  had  miftaken  before.     For  if  we  admit  fiicM 
to  Altitude  6f  the  Air  as  is  inconfiftent  with  the 
Refraftions  in  the  Temperate  and  Torrid  Zone,  we 
inuft  fay  the  Air  is  of  the  fame  Height  every  where 
as  truly  in  the  Torrid  and  Temperate y  as  in  tl^  Frigid 
Zone.  But,  in  the  Torrid  and  Temperate,  the  uppei^ 
Region  of  the  Air  is  fo  fubtilc,  that  it  doth  not 
Caufe  Refraftion^  but  only  the  middle  Region  of  it ; 
ind  therefore  no  wonder  if  the  Refraftions  in  the 
Torrid  and  Temperate  Zones  are  lefs ;  for  the  Air 
that  caufes  them  is  lower,    whkh  Ihould  caufe  the 
Refradion  to  be  greater ;    yet  it  muft  be  much 
ftiore  rarified  than  the  other  Air.     But  to  this  it 
may  beobjefted,  that  the  Obfervations  of  the  Sai- 
lors were  made  in  a  clear  Air,  as  thcmfelves  fay  ;  to 
which  I  anfwer,  that  yet  *tis  not  probable  that  the 
Air  was  then  fo  fubtile  as  the  cleareft  Air  in  the 
Torrid  and  Temperate  Zone.     Secondly,  it  may  be 
feid  that  the  Air  of  the  Frigid  Zone,  when  the  Sun 
p6tiM"ns  to  it  after  a- long  abfence^  is  firft  refined  m 

the 
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the  upper  Region,  and  that  the  itiiddlfe  is  fomewhat 
more  grofs,  and  therefore  the  San  is  feen  by  two 
Refraftions,  as  tte  Stars  are  thro*  Air  arid  Glafi, 
and  a  double  Rcfraftion  deprefleth  the  Star  under 
the  Horizon  more  dian  a  fingle  one,  and  fo  the 
Altkude  of  the  Air.  of  one  Mile,  or  three  Quar- 
ters, will  be  enough.  Nor  can  it  be  objefted^ 
why  doth  not  the  fame  thing  happen  when  the  Sun 
departs  jfrom  that  Air,  and  the  long  Night  begins  ; 
for  then  'tis  probable  the  Difference  of  the  t^ick- 
nefs  of  the  Air  is  lefs,  becaufe  of  the  Sun's  long 
Continuance ;  or  we  may  fay  the  Eadialations  are 
more  grofs,  in  the  Mornings  of  that  Zone,  after 
that  long  abfence.  Thirdly,  if  a  double  Refi^iott 
doth  not  fatisfy,  and  it  will  not  be  granted  that 
the  upper  Region  caufes  no  Rcft^aftion,  as  was 
laid,  then  it  muft  be  granted  that  the  Air  in  that 
Place  of  the  Frigid  Zone  was  then  much  higher 
than  in  our  Temperate  Zone^  and  alfo  much  groffer 
(for  'tis  only  tte  Altitude  that  leflens  the  Refra- 
dlion) :  but  if  there  be  a  great  thicknefs,  the  Re- 
firaftion  is  much  more  encreafed  thereby,  than 'tis 
diminilhed  by  leffening  the  AJtitude.  But  the  fkft 
of  thefe  three  Caufes  is  bell,  that  fuppofes  the  Al- 
titude of  the  Air  to  be  two  Miles  (for  it  cann<^ 
be  lefs  in  Nwa  Zembla  where  the  hwizontal  Re- 
fradion  is  faid  to  be  4  degr.  30  min.) :  the  other 
two  lie  under  feveral  Difficulties.  We  have  faid 
it  was  the  .thicknefs  of  the  Air  that  was  the  Caufe 
why,  the  Altitude  being  the  fante^  the  Sun  was  not 
feenfef  fo  many  Days  after  it  ceded  tojifc  on  the 
third  of  November 'y  and  fo  we  irWift/anfwer,  thati 
the  Caufe  may  be  the  fame  why  th&feme  Dutchmeti 
did  jiot,  on  the  thirtieth  of  Maj  1596,  fee  the 
Sun  m  the  middle  of  the  Night,  in  tii6  Latitude 
69  dBgr^  42  mn.  when  it  was  not  one  Degree  under* 
the  Horizon.  But  we  have  faid  too  much  of  this, 
cxxafipned.  by  the  dificulty  of  t^e  thing  \  there 

muft 
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muft  be,  for  an  accurate  knowledge  of  it,  moft 
accurate  Obfervations.  Yet  we  muft  not  think, 
that  if  Obfervations  of  a  Star,  in  different  Eleva- 
tions, do  not  give  the  fame  Altitude,  that  there- 
fore it  hath  difterent  Altitudes,  on  account  of  the 
Difference  of  the  Denfity  of  the  Air,  which  is 
greater  the  nearer  the  Horizon  ;  and  therefore  Ob- 
fcrvation  will  give  a  different  Altitude,  tho*  it  be 
the  fame,  for,  in  the  Calculation,  the  Denfity,  and 
confcquently  the  Rcfraftion,  is  accounted  the  fame* 

PROPOSITION    XXXI. 

Hafotng  the  DepreJJion  of  a  Star  under  the  Horizon 
when  itfirft  begins  to  appear  (that  is^  having  the  bori* 
zontal  RefraBion  of  a  Star)y  to  find  the  leafi  poffthU 
Ahitude  of  that  Air^  in  fvhicb  the  RefraSion  is- 
made  *,  and  the  Grojfnefs  of  that  Air  and  the  greats 
eft  ^antity  pojjible  by  wbtcb  it  exceeds  the  Denfi^ 
$y  oftheJEthiry  that  is^  the  greateftRefraSHon 
fojfible.  Or  more  generally  thus:  Having  the  Re- 
fraSHon  of  a  Star^  at  it^s  apparent  Altitude^  to  find 
iheleaft  fojfible  Height. 

L  E  T  the  horizontal  Refi-aAion  be  «/L,  {Ftg. 
28.)  or  the  Deprcffbn  of  the  Star  under  die  Hori- 
zon  gfs  or  5  L  i,  when  it  firft  begins  to  appear,  as 
it  was  in  Nova  Zembla  4  degK  30  min.  'Tis  known 
from  the  Doftrine  of  Optics,  if  a  Ray,  as  sf  touch 
the  Air  in/;  that  is,  if  the  Anj^e  Sf^  or  nfT  be 
a  right  Angle,  then  the  Ray  is  not  refrafted ;  but  if 
the  Star  be  under  the  Tangent,  then  no  Ray  can 
come  to/  direftly.    Therefore  it  is  requifite  the 
Star  be  above  that  Tangent,  and  that  sf^  or  »/T 
be  lefs  than  90  degr.  Let  it  then  be  89  degr.  59  mift. 
or  90  itfelf,  provided  it  be  no  greater  than  from 
nfT.  Let  there  be  taken  the  Angle  of  horizontal  Re- 
fraftion  4  degr.  30  f^n.  and  there  remains  the  Angle 

T/L, 


C  H  A  p.  1 9*  of  Vnherfal  tjeography.  46  5^ 
T/L  isdegr.  29  »»i/r.  the  greatcft  that  can  be  5 
then  if  it  be  made  as  the  Sine  T/L  is  to  the  Radius, 
fo  is  L  T  to  T/,  which  is  the  leaft  Altitude  of 
the  Air  poffible.  For  becaiifcthe  SinelT/L  is 
the  greatteft  that  can  be,  the  fourth  Proportional 
T/  is  the  leaft  that  can  be,  if  the  middle  TTerm's'^ 
"uiz.  the  whole  Sine  T  L/  and  T  L,  be  ftill  the 
fame :  if  the  Refradtion  of  the  Ray,  that  appears 
at  the  Horizon,  be  not  given,  but  the  Refradion 
in  the  Altitude  x  Lg,  we  may  work  the  fame  way 
in  the  Triangle  LrT,  .  ; 

LIKEWISE  the  Proportion  of  the  Sine  of 
the  Angle  tifT  ^9  deg".  59  «mv  to  the  Sine  T/Ia 
85  degr.  29  mm.  will  be  the  grcatfcft  poffible  Pre? 
portion  between  the  Denfity  of  the  Air  and  that  of 
the  ^thcr.'^^ 


pko^posiriQN.xyi^ii.     ',  - 

Hmnng  ibi  ^UUude  of  the  j*r,  and  one  RsfraSfm 
in  it  of  a^^tdir  in  a  ceridnAUUude^  to  find  tk^ 
Law  of  RefraSion^  or  the  Proportion  of,  t^he  Sine 
of  the  Angle  of  Incidences,  to.  the  Sine  of  the  rcrr 
fraSted  Angle  •,  or  to  find  the  tbicknefs  of  tbe  Air  by 
tbat  RefraSion.  '      .    .      .    '\ 

THE  Altitude  of  the  Air  m^  be  greater  than 
that  we  found  to  be  the  feaft-  poffible^  othawife 
the  Refraftion^  is  not  right  token,  and  the  Ptobkm 
isimpoffible.  (FiV.  28.)  Let  it  therefore  be  greater, 
fuppofe  T  r ;  and  alfo  let  the^  Refradlion  in  the  ap- 
parent Altitude  xLg  be  mrL.-  Then  thcije  may 
be  found- thft  reftadedAng^c  TrL  (having  Tr, 
T  L,  and  the  Angle  T  L  r)  to  which  T  r  L  if  yo^ 
add  iwrL,  you  will  have  the  Angle,  of  Incidajcfc 
.  HI  r  T,  and  the  Proportion  of  the  Sine  »i  r  T  to  the 
Sine  LrT ;  which  w^l  be  the  Rule  of  refrafting 

VOL.    L  Hh  in 
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in  that  Air,  or  the  Proportioa  of  die  Air*3  Dcnfity 
to  xhu  of  tlie  £tber. 

-PROPOSITION   XXXUI. 

Krfwrg  tbi  AMtudi  t^  the  Ar^  and  tbi  P.ifra5tum 
of  a  Star  in  anA-AsMde  ^  io  find  the  Rffra^ion  in 
^    another  jUtiia^ 

FOR  Example,  kt.the  Altitude  of  the  Air  be 
T/or  Tr,  aiid  the  Refradtion  nfh  at  the  appftr 
rent  Altitude  «,  and -the  horizontal  Ray  is  the  re- 
fi^afted  Angle.  Thcn^let  there  be  given  the  appa- 
rent Altitude  rl^gor  xLgy  and  let  the  Refraction 
be  found  by  the  pmieding  PropcfitioOt  or  the  Pro- 
portion of  the  Sine  nfT  to  T/L.  Thm  in  the 
Triangle  T  r  L,  having  T  r  and  T  L,  and  the 
Angle  r  L  T,  find  the  Angle  T  r  L  ;  and  as  the 
Sine  T/L  istoi:heSine  Tfn.  \So  let  TrL  be 
to  another  Sine,  which  will  be  the  Sine  of  the 
Angle  »i r T,  from  which  take  TrL,  and  there 
remains  the  Refiia^cm  $nrL  whidi  was  ibught« 

THE  Anticnts iifed  a  more  intricate  and  alfo 
a  falfe  Method  for  finding  it. 

PROPOSITION    XXXIV, 

Having  the  Aitituie  of  the  Air^ ,  and  tbe  I^w  of  Re- 

fraiiion\  to  find  tke  RefraUm  at  the  apparent  Al- 

'   4iiudeoftheStar^  andfromtbuKethfi  true.  Altitude. 

^  THIS  is  the  fame  with  the  former,  where  the 
Xaw  of  Refradion  was  to  be  found  fit>m  a  given 
RdraiStion  in  a  given  HdgfaL  ;  Examples  for 
"WQrking  may  be  t^en»  from  the  T^l)le  laid 
-ctown  before. 

^15  9i 
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OjtU  Kefie^im  of  Light  in  the  Air. 

PROPOSITION   XXXV. 

ST)e  Rays  of  the  Sun  and  Moon  are  not  only  refra^ed 
after  they  have  entered  the  Atnufpbere^  but  alfo  re- 
fie£iedfrom  the  Particles  of  Air ^  or  Uat  hack  as  it 
were  from  a  rou^  Mirror^  becaufe  cftbe  irregular 
Situation  of  the  Particles. 

FOR  ifothcrwife,  no  part  of  the  Atmolphere 
would  be  lucid,  except  that  the  Sun  is  above ; 
and  the  Sun  being  in  the  Eaft,  the  Air  in  the 
South  and  Weft  would  be  dark ;  therefore  as 
forac  Rays  pals  thro'  the  Atmofphere,  fo  feme  are 
reflefted  fevcral  Ways,  from  one  Particle  to  ano- 
ther^ and  thus  they  make  the  Air  lucid. 

PROPOSITION    XXXVI. 

RefieSion  of  the  Rays  of  the  Sun  from  the  Particles 
of  Air  y  is  the  chief  Caufe  of  the  Twilight^  that  is  in 
the  Morning  and  Evening. 

T  H I S  is  evident  from  the  preceding  Propo-* 
^wn  ;  for  a3  the  Sun  being  in  the  Eafr,  it's  Rays^ 
darted  to  the  Weft,  are  refleded  to  our  Eyes, 
and  fo  render  the  Weft  Part  vifible ;  fo  the  Sun 
being  under  the  Horizon,  it*s  Rays  fhot  into  our 
Air,  are  refleftcd  to  our  Eyes  from  the  Eaft  in 
d^e  Mofning,  ^^k^ta  tl^e  Weft  in  the  Evening 
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PROPOSITION    XXXVII. 

The  firjl  of  the  Morning  Twilight^  that  «,  the  en- 
lightned  Air  in  the.  Eaft^  and  alfo  the  end  of  the 
Evening  Twilight^  begins  when  the  Sun  is  about  i8 
degr.  under  the  Horizon. 

THIS  Propofition  is  built  on  Obfervation  ;  for 
if  in  the  Morning,  *  fuppofe  about  one  or  two 
o* Clock,  we  obferve  narrowly  towards  the  Eaft, 
when  a  little  white  Colour  begins  to  appear  in  the 
Air  to  the  Eaft  Part  of  the  Horizon,  and  note  the 
Hour  and  Minute,  we  may  thence  know  the  De- 
preflion  of  the  Sun. 

WE  here  fuppofe  that  the  Air  is  clear,  of  which 
there  being  a  great  Difference,  fome  have  therefore 
thought  the  1  wilight  begun  and  ended  at  the  twen- 
tieth Degree  under  the  Horizon,  others  only  at 
the  fixtecnth  Degree ;  for  the  groffer  the  Air  is, 
die  Twilight  is  the  lefs  fenfible  \  the  contrary  of 
which  we  faid  happened  in  the  Refraftion,  which 
is  then  moft  fenfible. 

PROPOSITION    XXXVIII. 

\      . 

The  Altitude  of  the  Air^  or  the  Matter  that  caufes  the 
'  Twilight^  cannot  be  known  from  the  ^antity  ofTwi-^ 
•  lights  as  fome  have  thought  -,  nor  does  the  beginning 
of  the  Twilight  proceed  from  aftfigle^  but  a  double 
'    Reflexion.  -  ' 

Let  Thh  (Fig.  29.)  be  the  Earth,  gfom  the 
Bounds  of  the  Air,  and-  L  the  Pkce  of  the  Earth  io 
which  the  Twilight  appears,  or  the  Light  in  the  ho- 
rizontal Air/,  and  therefore/L,  is  the  Ray  reflefted 
from  the  Air/,  and  the  incident  folar  Ray/g  S.  Ma- 
thematicians, who  have  written  of  the  Twilight,  will 

have 
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have  the  incident  Ray  in/,  which  makes  the  refleft- 
ed  Ray/L,  to  come  from  the  Sun  s ;  and  becaufe  no 
Ray  can  come  to/from  the  Sun,  while  the  Sun  is  un- 
der the  Tangent/i&  J  V  therefore  when  the  Sun  comes 
to  the  Tangent  fhs^  for  Example  to  j,  then  doth 
the  Ray  begin  to  come  to/-,  and  becaufe  they  will 
have  the  Refledion  to  be  from/,  as  from  a  con- 
cave Mirror,  therefore  Tfb  muft  be  equal  to 
T/L ;  and  becaufe  the  Sun  is  found  t®  be  1 8  degr. 
under  the  Horizon,  nfs  muft  be  18  degr.  and 
lafb  i6z  degr.  and  Tfb  or  T/L  81  degr.  and  LT 
9  degr.  from  whence  T/  is  found  174  German 
Miles  (as  Clavius  and  Nonius  make  it)  and  the  Aii; 
about  eleven  Miles :  nay  Albazen  and  Vitellio  make 
it  thiritenMiles, 

S  O  great  an  Altitude  of  the  Air  is  not  to  be  al- 
lowed as  difagreeing  with  other  Phaenomena,  and 
being  founded  on  a  falfe  Hypothefis,  that  the  Ray 
ghsy  which  makes  the  refledted  Ray/L,  comes 
from  the  Sun  itfelf,  which  is  felfe  ;  for  it  comes, 
by  Refleftion,  from  another  Ray,  for  Example 
from  the  Ray  g  L  And  that  it  is  not  neceflary  to 
make  a  fmall  Light  in  J,  that  the  Kzy  fg  fhould 
come  from  the  Sun  itfelf,  but  that  another  Ray 
may  ferve,  is  proved  from  hence,  that  we  fee,  in 
the  weftern  Air,  fome  Light  before  the  Sun  rifes, 
tho*  'tis  certain  no  direft  Ray  can  come  from  the 
Sun  to  the  weftern  Air,  but  from  another  Particle 
of  Air,  for  Example  from /and  (? ;  and  fo  the  re- 
flefted  Ray  L  m  comes  from  the  incident  Ray  fm 
which  is  reflefted  from  the  incident  Ray  ^/,  and 
again  gf  from  another  g  L  ;  which  perhaps  comes 
again  from  another.  Secondly,  *tis  worth  remark- 
ing, that  they  have  made  the  Refledion  from  the 
Air  as  from  a  cpncave  Mirror-,  the  Center  of 
which  Cavity.is  T  tjie  Center  of  the  Earth,  which  is 
falfc ;  for  the  Rays  refled:  from  the  Air  without  any 
regard  to  the  Cepfer  of  the  Earth,  but  to  their  Su^ 
H  h  3  perficies, 
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perficies,  as  is  evident  from  the  Ray  L  #i,  which 
comes  from  die  weftem  Air  to  L  ;  for  if  it  came 
from  m  as  from  a  Concavity,  it's  incident  Ray 
Jhould  have  come  from  the  Place  *,  whereas  it 
comes  from  o^  or  between/  and  d.  Therefore  die 
Ray  Lfw  fo  reflefted,  is  from  the  Particle  «  as  tha 
Fig  ^re  required.  And  in  the  Air  there  arc  Parti- 
ties  of  very  different  Figures  -,  and  fo  no  wonder  if 
they  make  Refleftions  thro'  the  Air  every  way. 

PROPOSItlON    XXXIX. 

Suppoftng  the  twiligbf  is  not  made  by  0tn  hi  a  doubU 
Reflexion  ^  to  find  from  thence  the  Altiiude  of  tbi 
yiir^  which  may  agree  better  with  other  Objtrva^ 
tions, 

I  T  was  faid  in  the  laft  Propofition,  that  th$ 
Ray  ^i?/,  (F/g.  29,)  which  makes  the  firft  refleft- 
cd  Ray  in  the  Beginning  of  the  Twilight,   does 
not  come  from  the  Sun  itfelf,  but  that  *tis  reflefted 
in  g ;  let  therefore  the  incident  Ray  be  ^  /  (which 
may  touch  the  Earth  mp^  and  fo  Ig  is  the  firft  Ray 
which  can  come  to  g)  and  let  us  now  fuppofe  it  to 
come  from  the  Sun  itfelf  immediately,  and  by  Rci- 
fraftion  to  be  turned  a  little  afide ;  that  is,  let  QL, 
be  the  Ray  from  the  Sun,  and  let  Ipg  be  the  refrad:* 
cd  Ray,  and\g  i?  J  the  refl[eQ:cd  Ray,  and/L  the  fc* 
tond  refiefted  Ray.    The  Altitude  of  the  Air  T/ 
is  to  be  found  •,  and,  becaufc  the  incident  Ray  QJ 
rcfrafts  into  g  Ix^  let  us  fuppofe  the  Angle  of  Re*. 
fraftion  glx  to  be  30  min.  and  that  the  Center  of 
^e  Sun  is  1 7  degr.  under  the  Horizon,    when  tha 
Twilight  begins  i   therefore  the  Limb  of  the  Sun 
will  be  1 6  degr,  45  min.  under  it,  and  foUlrafting 
the  30  min.  for  the  Rfefra^tion,   and  Angle  »K# 
will  be  16  Jegr.  15  min.  which  is  the  I>eprcflk)ii  of 
the  Sun^s  Limb  aft«r  Refr^^tlw,     M<i  bccaufe 
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KL,  Kp  are  equal,  and  alfo/L,  gf^  theii  K^, 
K/wiU  be  equal,  and  the  Angle  K/g  equal  to  K  j|/i 
and  both/tegether  equal  to^K»  i6  defr.  15  min. 
therefore  K/g  is  8  digr.  7  itim.  and/T  L  4  ^/^gr, 
and^T/L  80  ^^r.  whence  T/  is  found  to  be 
861  Miles  and  a  lialf,  and  thus  the  Air's  Altitude 
I  Mile  and  a  half,  which  is  far  kfs  than  was  for- 
merly made  by  the  Twilight,  and  will  be  found 
much  lefs  if  a  threefold  Refledion  be  made 
the  beginning  of  the  Twilight ;  which  is  not  im-^ 
poflible.  And  this  double  or  triple  Rcfleftion  is 
better  allowed  for  the  Caufe  ot  the  Twilight*s 
Continuance,  than  that  which  Kepler  brings  from 
the  Iplendid  Matter  about  the  Sun.  You  may  fee 
more  of  the  Time  of  Twilight  and  it's  various 
Icngrfis,  in  the  fecond  Part  of  this  Book. 

PROPOSITION    XL. 

To  find  the  Altitude  of  the  Clouds  by  the  ^adrant  {a). 

THE  Air  being  calm  and  clear,  fix  on  fome 
Point  in  the  Cloud  that  Is  remarkable,   and  mea- 


(a)  Mr  Boyle  tells  us,  that  a  *  you  found  the  Clouds  To  \ovf^ 

food  Aftronomer,  who  had  *  becaufe  I  have  often  found  it 
I  vers  times  meafured  the  *  (o,  I  remember  that  I  con- 
Height  of  the  Clouds,  afiured  *  trived  a  way,  about  two  or 
Jiim,  that  he  could  never  find  '  three  years  ago,  of  taking  the 
any  that  were  above  three  quar-  *  Height  of  the  Clouds  with 
ters  of  a  Mile  high,  and  that  *  a  Quadrant,  all  ar  one  Station; 
few  exceeded  half  a  Mile.  And  *  and  I  never  could  find  any, 
Mr  Crabtrie  (an  excellent  Ma-  *  that  were  at  moll  above  a 
thematicianof  the  lavage)  upon  '  Mile  and  half  high.*  Afcer- 
meafuring  their  Height,  was  wards,  faith  he^  *  I  found  the 
furprized  to  find  them  no  high-  '  fame  method  in  Kefler  (AJIr. 
«r,  and  wrote  to  his  friend  (that  *  Cop.  p.  70.)  where  he  faith, 
great  Genius  of  the  laft  age)  Mr  *  The  Clouds  are  never  above 
JiorroXj  about  it.  Who  in  his  *  a  quarter  of  a  German  Mile 
h^tttt  Nov.  23.  1637,  tell«  *  high,  that  is  one  of  our 
Hm,  *  I  am  not  forprized  that  *  Englijb  Miles. 

H  h  4  fare 


472        .     the  Abfilute  Part        Sect.  VI. 

fore  it*s  Height  as  if  it  were  the  Top  of  a  Steepk, 
at  two  Stations :  by  two  Obfervers  at  the  fame  time  ; 
and  thus. you  may  find  it*s  Height,  which  is  never 
found  to  be  above  a  Quarter  of  a  Mile. 

PROPOSITION    XLI. 

To  meafure  the  ^antUj  of  the  Air^  having  it^s  Al- 
titude given. 

THIS  is  only  to  meafure  the  Space  between 
.the  Earth  and  the  utmoft  Bounds  of  .the  Air,  which 
is  eafily  done,  having  the  Altitude  of  the  Air,  by 
meafuring  the  Solidity  of  the  Sphere  made  of  the 
Earth  and  Air,  and  tlxen  of  the  Earth  only  ;  and 
fubftrading  the  one  from  the  other,  there  remains 
the  Quantity  of  Air. 

PROPOSITION    XLn. 

The  Air  of  certain  Places  hath  fome  peculiar  Properties. 

-  T  H  U  S  in  Egypt  it  feldom,  or  rather  never^ 
rains;  and  iffmaJl  Rain  fall  at  any  Time,  therq 
follow  Difeafes,  as  Catarrhs,  Fevers,  Afthmas,  i^c. 
The  Inundation  of  the  A'z7^  and  the  daily  Ho^r- 
frofts  in  the  Morning,  fupply  the  want  of  Rain. 
And  fo  in  the  Kingdom  of  Peru^  there  are  never 
feen  Rains :  and  in  feveral  Places  under  the  Equa- 
tor it  rains  for  a  whole  half  Year,  and  is  fair  the  o- 
ther.     See  Part  ii.  Chap.  xxvi. 

THE  JQand  Pulon  Timor  is  for  the  moft  part 
covered  with  Mifts  and  Hoar-froft, 

IN  the  Ifland  Sumatra^  the  Air  is  unwholefome, 
on  account  of  the  feveral  ftanding  Pools  in  it  -,  and 
the  like  holds  of  feveral  other  Places,  as  in  old 
Mexico^  Malacca^  i^c. 

THE 
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THE  Ifland  of  S/  Tbomas^  lying  under  the  E- 
quator,  is  thought  of  all  Countries  to  Imve  the 
gf  offeft  unwholfomeft  Air,  tho*  it  be  moft  fruitfiil 
in  every  kind. 

IN  the  Province  of  CMi  the  Air  is  fo  very 
line  and  fubtile  that  the  Blade  of  a  Sword,  flieathed 
without  wiping,  will  notruft. 
*  IN  the  Azores  the  Air  and  Winds  are  fo  fhaip 
as  in  a  (hort  time  to  corrode  Plates  of  Iron  and 
the  Tiles  on  the  Houfes,  reducing  them  to  powder, 
JRISTOTLE  fays,  that  on  Mount  Olympus 
tliereis  not  the  leaft  Motion  of  the  Air,  nor  evai 
Any  Air  at  all,  for  the  Charaders,  written  on  the 
Duft  there,  remain  as  at  firft,  after  many  Years  % 
and  they  diat  go  up  it,  cannot  live  there,  except 
they  carry  with  them  wet  Sponges,  by  the  help 
of  which  they  breathe. 

I N  America^  when  the  Spaniards  were  pafling 
from  Nicaragua  to  the  Province  of  Peruy  many  of 
them,  as  they  paffed  over  the  Tops  of  the  Moun- 
tains, did,  with  their  Horfes,  there  breathe  their 
laft,  or  were  mrned  into  Statues  with  the  Cold  } 
and  thus  continued  *till  they  that  efcaped  returned. 
Some  think  this  was  owing  to  want  of  Air,  but  that 
is  not  likely ;  nor  what  Ariftotle  fays  of  Olympus  5 
for  the  contrary  is  found  on  higher  Mountains, 
whofe  Tops  are  covered  with  Snow.  Therefore 
•tis  certain  thefe  Mountains  could  not  be  above  the 
Air,  but  the  Air  fnowed  upon  them.  See  the  Cbap. 
cf  Mountains.  Bujbequius^  an  Eye-wimefs^  fays,  that 
Olympus  in  Summer  is  covered  with  Snow. 
•  THE  Air  about  the  Iflands  in  the  Indian  O- 
cean  is  fo  fragrant  with  the  fmell  of  SpiceSy  that 
Seamen  perceive  it  (efpecially  when  the  Spices  are 
ripe)  three  or  four  MUes  off,  when  the  Wind  is 
againft  them. 

T  H  E  Sea  Air  is  more  unwholfome  dian  that  on 
Xand,  and  lefs  agreeable  to  thofe  that  are  not  ufcd 

tQ 
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to  it.  The  Diffcrehcc  is  very  fcnfible  when  Seamen 
come  near  the  Shore  \  for  they  know  when  they  arfe 
within  a  Mile  di  the  Land,  by  drawing  in  the 
Land  Air  in  breathing.  This  the  Seamen  tali 
Soffaldy  onthecafternShoreof^w^,  knoweljpe* 
dally. 

WHILST  this  was  printing,  I  met  witJi  ai> 
Obfervation  made  by  Vavid  Frcsltcbhis  on  Mount 
Carphathus  in  Hungary^  which,  becatife  *tis  very 
ufefal  in  forming-  a  Judgment  of  the  Altitude  of 
the  Air,  and  of  it's  fcveral  Regions,  I  thought 
proper  to  add  it  here,  tho*  it  fliould  have  come  in  at 
Prop,  xviii.  He  fays  *  Carpathus  is  the  chief  of  the 

*  Mountains  in  Hungary,  which  Name  is  common 

*  to  all  that  Traft  of  the  Sarmatian  Mountains, 

*  which  feparatcs  the  Hungarians  from  the  RuJJiam^ 

*  Polandersy  Mor avians ,  Silejians,  and  thofc  in  that 

*  Part  of  Auftria  beyond  the  Danube.  Their  high 
«  and  frightful  Tops  that  are  above   the  Clouds 

*  appear  at  Cafareopoks.  They  are  called  fometimei 

*  by  a  Name  importing  that  they  are  almoft  conti- 

*  nually  covered  widi   Snows ;    and  by  another 

*  Name  that  imports  them  to  be  bald  and  fhaven 
«  as  it  were.     And  indeed  the  Rocks  there  do  far 

*  txcttdthcj^lpmltalyj  Switzerland,  and  Tyrof, 

*  in  roughnefs  and  Precipices:  they  are  almofl  un- 

*  paflTablc,  and  no  Body  goes  near  them  but  thofe 

*  that  arc  curious  Admirers  of  Nature. 

'  A  N  D  to  mention  this  by  the  Avay  •,  when  I 

*  was  a  Youth,  having,  in  June  1615,  a  Defire  to 
'  try  how  high  thefe  Mountains  might  be,   I  Went 

*  up  with  two  of  my  School-Fellows :  when  I  had 

*  got  up  to  the  Top  of  the  firft  Rock  with  great 

*  Difficulty,  and  thought  I  was  on  the  Top  of  all, 
^  there  appeared  another  ragged  Rock  much  high* 

*  er  •,  and  when  I  had  clamber*d  to  it,  over  many 

*  lai^e  and  loofe  Stones,  (any  one  whereof  b^ing 

*  Arown  down  would  carry  fomc  hundreds  far 

♦  greater 
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*  greater  before  it,  with  fuch  a  Noife,  that  One 

*  would  think  the  whole  Mountain  were  tumbling) 
'  again  another  higher  appeared,   and  then  fomc 

*  ieffer,  the  latter  whereof  ftill  exceeded  the  fornier 

*  in  Height.  Through  ail  thcfc  Caverns  I  was  obll- 

*  ged  to  pafs,  with  the  utmoft  Danger  of  my  Life 

*  till  I  gained  the  Summit,     Whenever  I  looked 

*  down  m)m  the  fteep  Rocks  into  the  Vales  below^ 

*  that  were  thick  fet  widi  larpe  Trees,  the  Appear* 

*  ance  was  like  that  of  a  danc  Night ;  or  elfe  rf 

*  the  blue  and  hi^  Sky,  which  we  fometimcs  fee 

*  in  fair  Weather.    And  it  appeared  to  me,  that 

*  if  I  had  been  to  fall,  I  Ihould  have  tumbled, 
^  not  to  the  Earth  but  into  the  Heavens.  For  the 

*  vifible  Objefts,  on  accoimt  of  the  great  Dcclivi- 
«  ty,  appeared  diminilhed  and  confuted.  But  when 

*  I  afcended  to  a  higher  Mountain,  I  came  into 

*  thick  Clouds,  and*having  got  thro*  them,  I  did 
«  after  fome  Hours  fit  down,  when  I  was  not  far 

*  from  the  Top,  and  plainly  obferved  the  white 

*  Clouds,  I  was  among,  moving  below ;  and  over 

*  them  I  had  a  clear  profpcft  fbme  Miles  beyond  the 

*  Bounds  of  the  Country  of  Sepuftam^  in  which  the 

*  Mountains  were.  I  alfo  faw  other  Clouds  higher, 

*  others  lower,  and  fome  equally  diftant  from  the 

*  Earth  •,  fi-om  all  which  I  gathered  three  things, 
'  I.  That  I  had  paffed  the  beginning  of  the  middle 
«  Region  of  the  AJr.     2.  That  the  Diftance  of  the 

*  Clouds  from  the  Earth  is  different  in  differeni; 

*  Places,  acccording  to  the  Vapours  raifed.  3.  That 

*  the   Diftance  of  the  loweft    Clouds  from  die 

*  Earth,  is  far  fi-om  being    feventy  two  German 

*  Miles,  as  fome  would  have  it ;  and  is  only  half 

*  a  German  Mile.     When  I  came  to  the  Top  of 

*  the  Mountain  the  Air  was   fo  thin  and  calm 

*  that  I  could  not  perceive  the  Motion  of  a  Hair, 

*  the'  there  was  a  vehement  Wind  when  I  was  on 

*  the  Mountains  Ibelow,  From  whence  I  find  tha? 

♦  the 
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*  the  highcft  Top  of  Mount  Carpatbus  rifes  a  German 

*  Mile  from  it's  loweft  Root  up  to  the  higheft  Re- 

*  gion  of  the  Air,    to  which  the  Winds  never 

*  reach.    I  fired  a  Piftol  on  the  Top,   which  at 

*  firft  made  no  greater  Noife  than  if  I  had  broke 

*  a  Stick  or  Staff  j  but,  after  a  little  time,  there  was 
^  a  murmurhig  for  a  long  while,  which  filled  the 

*  Vallies  and  Woods  below.    And  coming  down 

*  thro'  the  ancient  Snows  to  die  Vallies,  I  fired 

*  again,    which  made   a   dreadful    Sound,  as  if 

*  great  Guns  had  been  fired,  and  I  was  afraid  the 

*  whole  Mountain  Ihould  come  down  on  me.  The 

*  Sound  lafted  for  half  a  Quarter  of  an  Hour, 

*  'till  it   had  reached  the    moft  fecret  Caverns, 

*  where  the  Sound  being  enlarged  refledted  back 

*  every  Way ;   which  Caverns  not  being  above, 

*  there  was  at  firfl  little  rebounding,  but  when 

*  the  Sound  reached  thofe  below,  it  rebounded  vio- 

*  lently.      On  thefe  high  Mountains  it  hails  or 

*  fnows  for  the  mofl  Part,  even  in  the  middle  of 

*  Summer  -,  viz.  as  oft  as  it  rains  in  the  neighbour- 

*  ing  Vallies  below :  which  I  have  found.     The 

*  Snows  of  different  Years  may  be  known  from 

*  their  Colour  and  firm  Surface. 
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C  H  A  P.    XX. 

Of  the  Winds  in  general^  and  of  the  Points  of 
the  Conipafs. 

TH  E  Wiad  is  a  Motion  of  the  Air  ;  and  dierc- 
fbre  the  Confiderationof  it  belongs  to  the 
AhfoUite  Part  of  Geography  j  efpecially  feeing  the 
Knowledge  of  it  belongs  to  Hydrography,  ^md 
moft  of  all  to  Navigation,  which  requires,  jfonjc 
Knowledge  of  Geography  :  and  tho*  I  willingly 
allow  *tis  more  Phyfical,  yet  becaufe  it  contains 
feveral  things,  that  relate  to  Geography  we  (hall 
fpe^  briefly  to  it. 

PROPOSITION    I. 

The  Wind  is  a  Commotion  of  the  Air  which  may  be  felt  ^ 
or  which   hath  fime  Force.  _  - 

T  H  U  S  it  may  be  defined  by  the  Confcnt  of 
all  Nations  :  nor  do  I  care  to  difpute  with  Critic^ 
about  it.  If  the  Motion  be  gentle,  'tis  called  a 
Gale  or  Breeze ;  and  if  it  be  not  felt,  *tis  J)q%_ 
called  a  Wind ;  for  fuch  fmall  Motions  are  con- 
ftantly  in  the  Air,  tho*  there  is  no;  Wind,  as  ap- 
pears from  the  Sun-Beams  let  into  a- dark  Chamr 
bcr,  thro*  a  fmall  Hole,  where  you  fee  the  Atoms 
carried  with  the  Air :  and  therefore  we  put  ia  the 
Word  felt  in  the  Definition,  becaufe  the  Mption  of 
the  Atoms  is  only  feen. 

PRO^ 
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PROPOSITION   II. 

^  jymds  f»  ibt  mcfi  fiort  and  firm  MePmt\ 

*  ttrfbcoppofitcy  and  drwe  Bodin  btfcre  them.       ^ 

THIS  appears  from  the  ^Fwce  of  Wind  on 
our  Bodies,  and  efpecially  from  the  Vanes  fet  on  the 
Top'Xiiafb  <^  Ships,  which  turn  to  the  Point  con« 
tnuy  to  that  the  Wind  comes  from.  Yet  this  is 
not  always  diredt  and  conftant,  but  with  Ibme 
Agitation  to  the  adjacent  Points.  Some  think  there 
ihould  be  added  in  the  Defrnitioti,  a  Cotnmo- 
tio»  towards  one  Point,  or  to  the  fame  Part;  but 
we  think  k  may  be  better  left  out,  feeing  there  arc 
feme  circular  Winds  ;  and,  fpcaking  accurately, 
do  Wiadcxadly  obfervcs  the  fame  Point. 

PROPOSITION   III. 

jt  Point  of  the  Compafs  is  an  imaginary  Plane^  perpen* 
Ocularly  extended  from  any  Point  of  the  Earth  to  one 
oftbofe  that  are  on  the  Ctrmmfn-enco^of  a  Circle^ 
having  that  Point  for  it*s  Center. 
< 

SUCH  is  the  trucL  and  common  Notion  of  a 
point  of  the  Horizon.  Sometimes  the  Points  on 
the  Horizon,  arc  the  Things  we  call  Points  by 
w^;*  of  Eminence. 

•THE  explaining  of  the  Points  of  the  Compafs 
doth  not  belong  to  this  Sedion  of  Geography,  buc 
to  tne  third,  of  the  Comparative  Pretties ;  but  be-' 
caufe  die  fcveral  Winds  arc  calkd  by  them,  or  they 
by  the  other  5  therefore  we  here  anticipate  treating 
of  thdn.  And  this  is  their  Ufe,  that  when  feverai 
Thii^  hayc  diflb^ent  Situations  W0  determine  them 
tnereoy« 

PRO' 
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PRi^POSiriQN   IV. 

3&  Points  are  injimiein  number^  for  Planes  may  he 
draum/rom  all  the  Points  on  the  Horizon  \  hut  only 
thirty  two  oftbem^  have  got  NameSf  which  are  ctmk^ 
man  to  the  Winds  that  blow  from  them. 

THE  Points,  and  alfo  t^  Winds,  arc  two-fold 
as  the  Cardinal  and  Collateral  i  the  Cardinal  are 
North,  South,  Eaft,  and  Weft.  The  Collateral  are 
thofe  between  two  Cardinal  ones,  of  which  there 
are  twenty  eight,  there  being  feven  m  every  fourth 
Part  of  the  Horizon  5  and  of  thefe,  thofe  that 
are  exadly  in  the  middle  between  the  two  are 
the  chief  ones,  being  45  degr.  diftant  from  the 
Cardinals,  zsl1\E.   S.E.   &  W.   N.  W. 

pjtoposirioN  V. 

^eje  thirty  t'ufo  Points  are  equally  £ftant  from  each 
other,  viz.  each  from  it^s  adjacent  Point  5  whence 
ther£  are  II  degr.  of  the  Horizon,  and  15  min.  he- 
twixt  every  two  adjacent  Points :  And  the  CarSnal 
Points  are  90  degr.  from  each  other. 

THEREbeing36o^.inaIlCircIes,  foon 
the  Horizon ;  and  diirty  two  Points  being  on  the 
Horizon,  each  Point  muft  be  tidegr.  1^  mm. 

THIS  Divifion,  ^th  the  fevcr^  Names  of 
every  P^,  was  made  by  the  Germans,  as  moft 
ccMiimodious  ^  theu:  Names  are  not  eafilye3cprefled 
in  other  Languages:  tho*  Their  Order  and 
Nami^,  are  in  ^  following  Tab^c. 

N/^f 
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N  for  Nortby  Sfor  Souths  E  for  Eafi^  and  W  for 


'   North  Eaft.  South.  Weft. 

•N  and  by  E  E  and  by  S  S  and  by  W  W  and  by  N 

NNE  .ESE  SSW  WN  W 

NEandbyN  SEandbyE  SWandbyS  NWandbyW 

Nfi  SE  SW  NW 

N  E  andby  E  S  E  and  by  S  S  Wand  by  W  N  W  and  by  N 

ENE  S.SE  WSW    ;.  NNW 

E  and  by  N  S  andbyE  Wand  by  S  N  and  by  W. 

PROPOSITION    VL 

Becaufe  there  is  a  confiderable  Dijiance  between  tbefe 
thirty  two  Points^  fome  put  a  Point  between  every 
twoy  andmakejixtj  four  \  which  are  obferved  in 
long  Voyages. 

BUT  Mathematicians,  finding  that  Divifionnot 
accurate  enough,  made  as  many.  Points  as  Degrees 
on  the  HorizcMi.  viz.  three  huijdfed  and  fixty, 
which  are  expreffed  by  their  Diftahce  from  the 
North  and  South  5  but  there  is  jiot  required  fo 
nice  a  Divifipn  for  the  Wind. 

Y  E  T  the  thirty  two  Winds  might  be  better  de- 
nned than  from  the  thirty  two  Points,  from  which 
they  blow  y  and  this  would  ferve  in  all  Langua^  j 
that  is,  if  th^y  were  called  the  fii^y  fecond,  and 
third,  as  they  arc  in  order  from  the  one  Cardinal 
to  the  other.  ,    ^  ' 

PROPOSITION   VIL 

The  yfntientSy  both  Greeks  and  Latins,  counted  few 
Winds^  or  ratber  they  gave  Names  to  few ;  nor 
are  thefefew  determinate^  one  Wind  having  fever al 
Names y  not  taken  from  any  order^  which  make  it 
bard  to  underjiand  their  fever  al  Points. 

INDEED 
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INDEED  the  Greeks  had  antiently  but  the 
four  Cardinal  Winds  ;  nor  are  any  more  mention- 
ed by  Homer :  and  to  thefe  they  afterwards  added 
four;  I.  That  was  made  one  where  the  Sun  ri- 
feth  at  the  Winter  Solftice,  between  the  South 
and  Eaft,  called  Eurus ;  for  the  Eaft  Wind  itfelf 
was  called  Subfolanus ;  but  Gellius  calls  die  former 
Vulturnus^  and  the  Eaft  Wind  Eurus.  2.  That 
Point  hi  which  it  then  fets,  called  Africus.  3.  That 
where  the  Sun  rifeth  in  the  Summer  Solftice,  be- 
tween the  Eaft  and  North ;  and  the  Wind  from 
thence  was  called  Aquilo.  4.  Where  it  then  fets 
between  North  and  Weft,  called  by  the  Grecians  . 
Corus. 

PROPOSiriON    VIII. 

The  Deftgnaiion  of  the  IVinds  by  the  Greeks  was 
very  incommodious  for  Sailors,  and  others  \  which 
Inconvenience  they  did  nol  much  find,  not  going  far 
from  Greece  in  their  Navigations.  - 

F  O  R  in  Places  of  different  Latitudes,  thofe 
Divifions  they  made,  were  not  the  fame ;  yet  the 
Greeks  retained  them,  augmenting  them  with*o-* 
ther  four  intermediate  Winds,  which  they  gave 
Names  to,  and  fo  made  twelve  in  all :  tho'  others 
among  them  gave  other  Names  to  fome  of  them. 
The  Latins  added  one  between  every  two  adja- 
cent Winds ;  and  fo  made  twenty  four.  And  ^^- 
neca  fpeaks  of  their  being  obfervedof  old  by  Varro 
to  be  incommodious,  and  therefore  they  were  fo 
ordered  as  to  be  made  equally  diftant,  without 
regard  to  the  Place  of  the  Sun's  rifing  and  fetting 
at  different  Times  of  the  Year.  But  what  Seneca 
fays,  that  there  are  no  more  Winds  than  twelve, 
is  erroneous  and  ridiculous :  For  they  are  infinite. 

VOL.  L  li  PRO^ 
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PROPOSITION    IX. 

fFe  have  explained  the  fever al  Winds  that  have  their 
Names  from  the  Points  they  blow  from j  andfhewn 
that  the  Diviftons  of  the  Greeks  and  Latins  are 
incommodious  for  Navigation  and  Geography^ 

THEREFORE  we  retain  the  Divifion  of 
the  Moderns  into  thirty  two  Winds,  equally  di- 
ftant.  And  thofe  are  called  oppofite  and  contrary 
Winds  that  blow  from  the  Points  diametrically 
oppofite:  for  we  confider  the  Winds  as  coming 
from  another  Place  to  us  j  but  the  Points  we  con- 
ceive as  extending  from  us  to  anodier  Place. 

PROPOSITION    X. 

The  Caufes  of  the  IVinds  are  various ;  for  feeing  the 
Wind  is  nothing  but  a  continual  Impulfe  of  the  Air, 
all  thofe  things  that  caufe  the  one^  are  Caufes  of 
the  other. 

I.  THE  principal  and  general  Caufe  is  the 
Sun  itfelf,  which,  by  it's  fiery  Beams,  rarifies 
and  attenuates  the  Air ;  efpecially  that  which  is 
juft  uxider  it  •,  and  the  Air  rarified  takes  up  more 
Room :  and  hence  it  is,  that  the  Air  thrufls  for- 
ward the  Air  next  to  it ;  and  the  Sun  going  round 
from  Eaft  to  Weft,  the  Preflure  is  made  weft- 
ward,  as  appears  in  moft  Places  of  the  Torrid  Zone^ 
ahd  every  where  there  on  the  Sea  a  continual 
Eaft  Wind  blows :  and  the  Air  rarified  preffes 
weftward  within  the  Tropics.  There  is  a  Preflure 
indeed  all  round,  but  the  Air  is  not  admitted  to 
other  Points,  the  Preflure  not  being  fo  great  as 
tQwards  the  Weft,  becaufe  the  Sun  moves  that 
way,  but  in  our  Climate,  'tis  jfo  only  for  the  moft 
^         ^.  :   .  *  part. 
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part,  before  and  after  Sun  rifing,  when  there  are 
Po  other  Winds  that  blow  ftronger,  and  overcome 
it.  And  fome  Places,  or  other  Points,  are  more 
difpofed  to  receive  this  Force  than  others ;  and 
therefore  when  the  Air  is  thruft  moft  to  the  North, 
the  Wind  is  faid  to  blow  from  the  South;  and 
fo  of  other  Winds.  And  'tis  to  be  obferved,  that 
when  this  is  to  any  Point  between  the  four  Gar-' 
dinals,  then  the  Wind  feems  different  in  different 
Countries.  .  For  tho*  the  Point,  in  refpeft  of  the 
Place  the  Sun  is  vertical  to,  be  but  one,  yet  it  is  dif- 
ferent in  refpcft  of  other  Places.  And  thus  one  and 
the  fame  Caufe  makes  a  Wind  that  hath  different 
Names  in  different  Places:  if  that  Caufe  be  af- 
fifted  by  others  the  Wind  is  ftrong,  if  hindered 
but  weak.  And  oft-times  another  Wind  blows  that 
is  helped  by  the  general  Caufe. 

2.  T  H  E  fecond  and  moft  frequent  Caufe  of  the 
Wind,  arc  the  Exhalations  from  Sea  and  Land  that 
are  raifed  plentifidly,  and  with  fome  Force  ;  but 
they  do  not  caufe  a  Wind  *till  they  begin  to  ra* 
rify. 

3.  THE  Rarefaftion  and  Attenuation  of  th6 
Clouds,  great  or  fmall,  made  by  the  Sun  and  other 
Stars,  or  by  the  fulphureous  Particles  and  Fire  in* 
clofed  in  a  Place. 

4.  T  H  E  melting  of  Snow  and  Ice,  efpecially 
diat  which  lies  on  high  Places  :  for  they  are  not  in* 
tirely  melted. 

5.  THE  Rifing,  and  various  Situation,  of  the 
Moon  and  Stars. 

6.  T  H  E  Condenfation  or  Rarefadion  of  the 
Air  and  Vapours  by  Heat  or  Cold. 

7.  T  H  E  defcending  of  Clouds  that  thereby 
prefe  the  Air  below. 

THE  Confideration  of  the  Molipxle  is  of  ufe, 
for  underftanding  thefe  Caufes  of  the  Wind  5  for 
the  Water  inclofed  in  it,  being  heated  with  Fire^ 

I  i  2  fends 
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fends,  out  of  a  fmall  Hole  of  it,  a  ftrong  Steam  of 
Vapours,  like  a  Wind  blowing,  which  continues 
'till  the  Water  is  all  exhaled.  The  groffer  Air  that 
furrounds  ferves  inftead  of  that  fmall  Hole  ;  and 
fometimes  'tis  ftrengthned  by  other  Vapours  and 
litde  Clouds  behind  it,  and  fometimes  'tis  conden- 
fed,  and  fo  makes  way  for  die  Air  to  move  to  that 
Point. 

PROPOSITION    XI. 

fFby  the  Wind  maj  blow  in  a  Line  perpendicular  to 
the  Horizon, 

THE  Reafon  is,  that  the  Air  furrounds  the 
Earth  in  a  fpherical  Figure,  and  the  Air  is  thruft 
about  for  the  moft  part  in  a  great  Circle  of  the 
Earth ;  and  tho'  the  Air  may  be  alfo  thruft  in  a 
tranfverfe  Line,  yet  becaufe  the  Air  doth  not  prels 
fo  much,  or  refifts  more  at  the  Sides,  therefore 
the  Wind  blows  in  the  middle. 

W  E  fliall   underftand  this  better  if  we  confi- 
der  the  firft  Caufe  of  the  Winds.     For  the  Sun 
thrufts  the  Air  to  all  the  Points  of  the  Place  that 
it  is  vertical  to  ;    but  'tis  not  received  in  all  thefe 
Points,    as  was  faid.     If  we  then  confider  great 
Circles  to  be  drawn  from  that  Place,  and  between 
thefe,    thofe  to  which  the  Air  is  forced,    or  in 
which  'tis  received,    all  the  Places  of  the  Earth 
fituated  in  that  Circle,  or  Semicircle,  will  feel  the 
Wind  coming  down  perpendicularly  ;  becaufe  all 
great  Circles  that  pafs  thro'   any  Place  are  per- 
pendicular to  the  Horizon  of  that  Place  •,  for  the 
fame  Reafon,  if  the  Wind  break  out  from  a  Cloud 
broke,  or  diflblved,  thofe  Places  that  are  fituated, 
beyond  thofe  Circles  will  net  feel  the  Wind,  tho' 
the  Air  move  above  their  Horizon ;  becaufe  'tis 
not  perpendicular,  but  oblique  to  diat  Horizon.    • 

YET 
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YET  'tis  not  generally  true,  that  the  Wind 
goes  down  perpendicular  to  the  Horizon  ;  for  of- 
ten it  blows  in  the  Air  tranfverfly. 

THUS  we  may  fee  the  Smoke  that  comes  out 
of  a  Chimney  is  not  carried  by  the  Wind  all  one 
way,  but  a  part  of  it  goes  another  way. 

PROPOSITION    XII. 

^l>y  the  Winds  blow  with  fome  Interruption^  ^efiing 
as  it  were  for  d  TtmCy  and  on  a  fudden  return 
with  Force ;  and  why  on  the  Sea  they  are  more 
conflant. 

THE  Reafon  I  fuppofe  is,  that  the  Caufe  of 
the  Wind  is  not  conflant,  and  takes  fome  time 
to  gather  it's  Strength  ;  and  the  Exhalations  being 
more  conflant  on  the  Sea,  and  the  Motion  of  the 
Wind  lefs  hindered  ;  therefore  that  Change  is  not 
fo  fenfible  there,  tho*  there  is  fome  Change  as  to 
the  Degrees  of  blowing. 

PROPOSITION    XIII. 

JVhy  no  Wind  Hows  perpendicularly  from  the  Air  or 
Places  of  the  Earth. 

AR  IS  rO  TL  £,  in  his  fecond  Book  of  Meteors 
chap.  ix.  treats  very  obscurely  of  this  QuefVion ; 
fo  that  his  Followers  do  not  agree  about  his  O- 
pinion :  nor  fhall  I  be  at  Pains  to  write  their  O- 
pinions.  The  Caufe  which  feems  to  be  more 
intelligible  is,  that  the  Air  being  thruft  down 
to  the  Center  of  the  Earth  cannot  go  that  way, 
but  is  hindered  by  other  Vapours  that  are  forced 
up ;  and  the  great  Refiftance  of  the  Air  below 
caufes  the  Force  downwards,  to  tend  fideways : 
which  is  the  more  probable  becaufe  that  which 
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the  Wind  confifts  of  is  lighter  for  the  mod  part 
than  that  Air ;  and  alfo  more  rarified  than  the  Air 
near  the  Earth. 

PROPOSITION    XIV. 

ffjjy  the  Eajl  JVtnds  are  more  frequent  than  the  Weft. 

THE  Caufe  ofthis  is  manifeft  from  Prop.  lo, 
where  we  made  the  Sun  the  chief  Caufe  whicji 
rarifies  the  Air  from  E^ft  to  Weft ;  and  therefore 
tlie  Air  is  more  preffed  towards  the  Weft :  and 
this  cannot  be  hindered  except  there  are  a  great 
Quantity  of  Exhalations  or  Clouds  in  the  wcftern 
Parts,  which  is  not  very  frequent. 

PROPOSITION    XV. 

Wb*j  the  North  and  Eaft  IVinds  are  more  fir ong  and 
feverey  and  the  South  and  fVefi  IVinds  more  weak 
and  gentle. 

THE  Reafon  is  becaufe  the  North  Air  isgrof- 
fer  on  account  of  the  Cold,  and  the  South  Air  in 
our  -  Zone  is  more  rarified  by  the  Sun  j  and  the 
more  rarified  the  Air  is,  it's  Motion  is  the  lefs 
forcible  ;  yet  the  South  Winds  are  cold,  dry,  and 
ftrong,  in  th^  Temperate  Zone^  contrary  to  ours, 
no  lefs  than  the  North  Winds  are  to  us.  But 
the  Eaft  Winds  are  fevere  or  more  intenfe  on  a- 
nother  Account,  viz.  that  they  arife  for  the  moft 
part  from  the  Rarefadion  of"  the  Air  by  the  Sun, 
which  is  continually  carried  from  Eaft  to  Weft, 
and  fo  is  forced  more  towards  the  Weft.  But 
^tis  likely  there  are  other  Caufes  which  hinder 
or  promote  this  Motion.  The  Portuguefe  Sailors 
call  the  North  and  Eaft  Wind  Br-^fas  j  but  the 
South  and  Weft  they  call  Vendavaks.  / 

PRO^ 
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PROPOSITION    XVI. 

fyhy  the  South  and  Weji  Winds  are  found  to  he  hotter 
than  the^  Eaji  or  Norths  which  have  a  much  greater 
frigorijic  Power. 

THUS  is  the  Queftion  ufually  propofed ;  but 
we  mull  know  'tis  not  to  be  underftood  gene- 
rally of  all  Places,  but  only  thofe  in  our  Zone ;  for 
in  the  other  Temperate  Zone^  towards  the  South 
from  the  Equator,  the  contrary  holds  good  ;  for 
in  thofe  Places  the  North  Winds  are  hot,  and  the 
South  more  cold,  and  fo  the  Nature  of  the  Tiling 
requires.  For  the  South  Wind  being  more  hot, 
and  the  North  more  cold,  proceeds  hence  that  the 
South  Winds  come  from  Places  near  the  Torrid  Zone^ 
and  the  North  Winds  from  the  Frigid  Zone  ;  but 
the  contrary  happens  in  Places  near  the  Antar5lic 
Pole ;  for  the  North  Winds  come  to  them  from 
the  Torrid  Zone^  and  the  South  Winds  from  the 
Frigid.  But  another  Account  is  to  be  given  of 
the  Eaft  and  Weft  Winds ;  for  the  different .  Places 
of  the  two  Temperate  Zones  are  not  to  be  regarded 
here.  Firft  we  faid  in  the  preceding  Propofition, 
that  the  Weft  Winds  are  lefs  frequent  in  all  Places  i 
the  Caufe  of  which  is. the  fame  with  that  for  which 
the  Weft  are  found  to  be  hotter ;  viz.  becaufe  they 
blow  for  the  moft  part  in  the  Night-time  after 
Sun  fct,  where  the  Air,  prefTed  to  our  Place,  is 
hotter  or  lefs  cold  than  the  Air  of  our  Place  ;  as 
being  further  from  the  fetting  Sun  than  the  Place 
between  us  and  the  Sun  then.  There  is  another 
Caufe  which  alfo  holds  good  in  die  Difference 
between  the  North  and  South  Wind  j  viz.  that  the 
Weft  Winds  do  not  blow  fo  ftrongly,  but 
with  fome  flownefs  ;  for  'tis  known  that  a  Gale 
pr  Breeze  is  the  colder  the  more  fiercely  it  blows  -, 

I  i  4  tho' 
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tho*  it  be  really  in  itfelf  not  colder;  as  our 
Breath  (which  we  can  make  either  cold  or  hot) 
Ihews. 

PROPOSITION    XVII. 

JVby  Seamen  when  ibey  fee  a  fmall  black  Cloud  ex-- 
pe£l  H^tnd  from  the  Part  in  which  it  iSj  efpecially 
tf  it  be  of  a  pale  and  blackifh  Colour  •,  ana  to  ex- 
plain other  Signs  of  the  approaching  fVinds. 

A  twofold  Reafon  may  be  given  j  for  either  the 
Clouds  of  that  Colour  fhow  that  they  are  ibon  to  be 
refolved  and  diflipated  into  a  Wind  ;  or  the  Clouds 
falling  down  by  their  Weight,  prefs  the  Air  be- 
low, which  caufes  a  Wind  :  of  that  peculiar  little 
Cloud  which  the  Dutch  call  the  Ox-eye^  fee  the  Chap- 
ter following. 

WHEN  the  Sun  appears  fpotted,  at  it*s  ri- 
fuig,  and  hiding  itfelf  as  it  were  under  a  pale  or 
black  Cloud,  it  foretels  Showers  or  Winds  to 
come.  2.  Iftherifing  Sun  feem  hollow,  cafting 
it's  Beams  as  it  were  from  it's  middle,  it  fhews 
a  wet  or  windy  Seafon  approaching.  3.  If  the  Sun 
be  of  a  pale  Colour  at  letting,  it  denotes  Rain ; 
but  if  it  be  of  a  red  Colour,  it  Ihews  the  next  Day 
will  be  clear  and  calm.  4.  If  the  Sun  fet  pale  be- 
hind black  Clouds  it  fhews  there  will  be  a  North 
Windfoon.  5.  If  the  Moon  be  red,  like  Gold, 
'tis  a  fure  Sign  of  a  Wind  to  come,  according  to 
the  common  Verfe 

Pallida  Luna  pluit J  rubicundaflatj  albaferenat. 

6.  A  Halo  about  the  Moon ;  7.  If  the  Moon's 
Horns  be  blackifti,  and,  8.  If  the  North  Horn  of  the 
Moon  appear  to  be  more  ftretched  out,  'tis  a  Sign 
of  a  North  Windj  but  if  die  South  Horn  appear 
2  fo. 
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fo,  'tis  a  Sign  of  a  South  Wind  approaching.  9. 
The  rifing  of  the  Moon,  and  remarkable  Stars, 
as  Ar£luru5j  Orion^  and  efpecially  the  rifing  of  thofe 
in  Capricorn^  with  the  Sun.  10.  If  the  two  fmall 
Stars  in  Cancer ^  called  Afellij  be  covered  with  a 
Cloud ;  if  the  North  one,  then  a  South  Wind ;  but 
if  the  South  one,  then  a  North  Wind.  11.  The 
Winds  do,  for  the  moft  part,  begin  to  fetde  in  a 
Point,  when  the  Rains  are  over.  12.  A  certain 
Noife  and  Murmuring-,  as  if  there  were  a  Boiling 
heard  in  the  Sea.  13.  The  Antients  alfo  took 
their  Signs  from  living  Creatures ;  as  the  Crow, 
the  Goat,  the  Dolphin,  £5?f.  14.  From  fiery  Me- 
teors, Lightening,  and  opening  of  the  Ground, 
and  falling  Stars  j  but  not  that  Light  feen  in  the 
Dark,  or  Jack  with  bis  Lantborn. 

PROPOSITION    XVIIL 

JfT>y  tbe  Winds  in  Spring  and  Autumn  How  more 
ftrongl'j  and  frequently  y  than  in  tbe  Heat  of  Summer 
or  Cold  of  Winter. 

I  fuppofe  'tis  fo  in  Spring,  partly  becaufe  of  the 
melting  of  the  Snow,  efpecially  in  high  Places  5 
partly  becaufe  the  Pores  of  the  Earth  are  then 
open,  and  fend  forth  more  Exhalations  ;  and  part- 
ly becaufe  the  Air  and  Vapour  then  becomes  more 
rare  j  being  condenfed  in  the  Winter.  Moreover, 
there  falls  much  Rain  a  Month  before  the  Spring, 
and  in  the  Spring  itfelf,  becaufe  the  moift  Con- 
ftellations  are  in  thofe  Places  of  the  Zodiac,  into 
which  when  the  Sun  enters  the  Spring  begins. 
But  the  Caufe  of  the  frequent  Rains,  and  blowing 
of  the  Winds  in  Harveft,  is,  that  the  Sun  then 
draws  up  fome  Vapours ;  but  the  Heat  bein^ 
fmall,  it  only  draws  thofe  that  are  grofler  and 
not  fine  enough.    But  in  the  Swnmcr  there  are 

few 
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few  Winds,  for  the  fame  Caufe  for  which  there 
are  Rains  but  feldom  then  j  viz.  that  the  Sun  does 
too  much  attenuate  the  Exhalations,  and  fuffers 
tiiem  not  to  go  fo  much  together  as  is  necefTa- 
ry  to  produce  Wind.  Which  Caufe  is  not  indeed 
general,  nor  always  true ;  nor  is  it  generally  true^ 
that  there  are  no  Winds  in  the  hot  Summer,  but 
only  that  it  often  happens  fo.  In  a  fevere  Winter 
there  are  few  Winds ;  becaufe  few  Vapours  are  then 
exhaled,  and  thofe  that  are  raifed  are  either  con- 
denfed  to  Snow,  or  elfe  are  not  fo  rarified  or  difli- 
pated  thro*  the  Cold,  as  to  caufe  a  Wind. 

PROPOSITION    XIX. 

In  what  Altitude^  or  in  what  Region ^  afthe  Air^  do 
the  fFinds  begin  to  blow  ? 

SOME  think  they  are  not  above  the  lower 
Region  of  the  Air ;  becaufe  the  Tops  of  high 
Mountains,  as  Olympus^  are  found  to  have  no 
Wind  on  them.  I  doubt  the  Truth  thereof,  for 
the  Smoke  from  the  Top  of  Mount  jEtna  is  i^tn 
to  be  toffed  here  and  there ;  and  therefore  I  think 
there  may  be  fuch  a  Commotion  of  the  Air  in  the 
higheft  Region  alfo. 

PROPOSITION    XX. 

How  far  may  one  and  the  fame  Wind  blow  ? 

THERE  is  a  great  Difference  in  this  Matter  ; 
for  the  Winds  blowing  from  Eaft  to  Weft,  under 
the  Torrid  Zone^  feem  to  go  round  the  Earth  •,  and 
thofe  alfo  that  blow  thither  from  the  South  or 
North  ufe  to  accompany  the  Seamen  a  great  way 
for  many  Days.  The  fame  feems  alfo  true  of  col- 
lateral Winds  i  but  here  lies  the  Difference,  that  the 

fame 
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feme  Winds  differ  in  different  Places,  as  we  faid 
under  Prop.  lo,  at  the  end  of  the  Explication  of  the 
firft  Caufe. 


CHAP.    XXI. 

Of  the  Kinds  of  Winds ^  and  of  l^empejis. 

IN  die  preceding  Chapter  we  gave  the  Divi- 
fion  of  the  Winds,  their  Differences,  or  rather 
different  Names,  which  they  have  from  the  feveral 
Points  they  feem  to  blow  from^  This  Divifion 
was  therefore  accidental,  and  refoefting  a  certain 
Place  on  the  Earth,  which  thele  Points  referred 
to.  We  fhall  in  this  Chapter  give  other  Divifions 
and  Properties  of  the  Winds  belonging  to  certain 
Places  of  the  Earth,  or  certain  Times  of  the  Year  ; 
tho*  we  wifh  we  had  more  and  exafter  Obferva* 
tions  of  them.  But  we  fhall  produce  fome  that  we 
have  gathered  with  much  Pains  from  the  Journals 
of  Sailors. 

PROPOSITION    I. 

Some  Winds  are  conjlanty  others  inconjiant. 

THE  conflant  are  fuch  as  blow  at  leaft  one 
Hour,  or  two,  from  the  fame  Point. 

THE  inconftant  are  fuch  as  blow  one  while 
from  one  Point,  and  another  while  from  another, 
in  a  fmall  Time. 

THE  Caufe  of  their  Ihort  continuance  in  one 
Point,  and  of  their  changing  on  a  fudden,  feems 
V  :  to 
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to  be  firft  their  proceeding  from  a  general  Caufe, 
or  a  Caufe  that  is  more  or  lels  duraijle. 

THUS  theWinds  that  proceed  from  the  Motion 
ofthe  Air  with  the  Sun  are  conftant ;  and  thofe 
-likewifetlut  proceed  from  the  melting  of  the  Snow- 
efpecially  in  high  Places.  2.  There  being  no  fuch 
Vapours  in  that  Quarter  the  Wind  blows  from 
as  are  fit  to  make  Wind.  3.  If  the  Air  about  the 
Cloud,  from  which  the  Wind  comes,  be  thicker, 
and  hinder  it's  Paflage ;  but  if  the  Air  is  not  thick 
or  clofe  together,  and  but  a  few  Vapours,  here 
and  there,  in  the  feveral  Quarters ;  or  laftly,  if 
the  general  Caufes  do  not  operate  there,  then  the 
Wind  is  found  to  be  changeable,  and  for  the  moft 
part  gentle. 

PROPOSITION   II. 

^ere  is  a  General  and  Particular  Wind. 

THAT  is  called  by  Sailors  a  General  Wind 
which  blows  in  feveral  Places  at  one  Time,  thro* 
a  large  Traft  of  the  Earth,  almoft  all  the  Year 
round. 

AND  this  Wind  is  hindered,  i.  In  Places  of 
the  Sea  near  Land  j  for  here  they  drive  againft 
the  Vapours  that  come  from  other  Points ;  and 
therefore  'tis  in  the  middle  of  the  Sea  that 
this  General  Wind  is  obferved.  2.  There  may 
alfo  blow  another  Wind  in  the  middle  of  the 
Sea,  when  there  is  a  Cloud,  or  fome  other  Caufe 
in  another  Point,  ftrong  enough  to  produce 
Wind.  From  thefe  two  Caufes  it  is  that  the  Ge- 
ral  Winds  are  not  fo  conftant  as  they  might  be 
otherwife. 

THESE  General  Winds  are  found  only  be- 
tween the  Tropics  round  the  Earth,  except  in  fome 
Places  where  they  are  feven  Degrees  beyond  the 

Tropics  i 
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Tropics  5  and  they  are  ever  from  the  Eaft,  or 
from  collateral  Points,  as  South-Eaft  andNorth- 
Eaft,  and  that  the  whole  Year  round  ;  yet  not 
always  with  the  fannie  Degree  of  Force  in  all  thofe 
Places,  but  they  are  hindered  in  fome  Places  more, 
in  others  lefs.  They  are  moft  conftant  in  the  Pacific 
Sea  5  viz.  that  Part  of  it  which  lies  between  the 
Tropics  ;  fo  that  the  Ships  which  come  from  the 
Aquapulco^  a  Port  in  New  Spain  in  America^  to 
the  PhilJippine  Wands,  that  is,  from  Eaft  to  Weft, 
often  fail  three  Months  without  ever  changing  or 
fliifting  their  Sails ;  having  a  conftant  Eaft  or  North- 
Eaft  Wind :  nor  did  ever  any  Ship  yet  perifh  in 
that  vaft  Voyage  of  one  thoufand  fix  hundred  and 
fifty  Miles.  And  therefore  the  Sailors  think  they 
may  fleep  there  fecurely :  nor  is  there  any  need  of 
taking  care  of  the  Ship,  when  that  General  Wind 
carries  them  ftrait  to  their  dcfired  Port,  the  Pbi- 
Uppine  Ifles  ;  near  to  which  indeed  there  are  fome 
other  Wmds  that  come  againft  the  General  Wind. 
And  thus  *tis  alfo  in  failing  from  the  Cape  of 
Good^Hope  to  Braftl  in  America  ;  in  the  middle  of 
which  Voyage  lies  the  Ifle  of  St  Helena^  to  which 
they  commonly  go  as  they  return  from  India  to 
Europe^  and  lies  about  three  hundred  and  fifty  Miles 
firom  the  faid  Cape  :  which  is  run  oft-times  in  fix^ 
teen  Days,  and  fometimes  in  twelve,  as  the  Ge- 
neral Winds  are  more  or  lefs  ftrong;  and  the 
Seamen  are  as  fecure  when  they  come  to  the 
fame  Parallel  of  Latitude  with  St  Helena  (for  the 
Cape  is  beyond  the  South  Tropic)  ;  their  chiefeft 
care  is  to  obferve  that  they  do  not  pafs  by  the 
Ifland,  as  'tis  very  fmall,  for  if  they  pafs  it  but 
the  eighth  part  of  a  Mile,  they  cannot  return  to  it 
for  t^  eafterly  Wind.  Thus  they  are  forced  to  go 
to  Br a/tl  for  frefh  Water,  or  the  other  Ifland  called 
Afcenfion  with  great  lofs  of  Time, 

^     ,  IF 
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I F  it  be  afked  how  they  fail  when  they  come  the 
contrary  way,  i.  e.  from  the  Philippines  to  Ne^Spam^ 
or  from  Brafilto  the  Cape  oi Good-Hope  going  to  /»- 
^ ;  in  thefe  Voyages  the  Reader  muft  obferve  a 
threefold  Artifice  ;  for  either  they  fail  the  Sea  be-* 
yond  the  Tropics,  (and  thus  do  not  go  to  St  Helena 
while  they  go  from  Europe  to  India)^  or  when  they 
feil  within  the  Tropics  they  do  not  go  direftly  from 
Weft  to  Eaft  but  obliquely,  from  the  North,  or  a 
Point  collateral  to  it,  to  the  South,  and  fome  Point 
cdlatcral  to  it ;  or  laftly,  they  chufe  thofe  Times 
for  failing  in  which  they  know  the  General  Wind  is 
often  diverted :  but  ttus  laft  feldom  happens,  and 
therefore  the  other  two  are  more  frequent ;  of  which 
we  fliall  fay  more  in  the  Chapter  of  Navigation* 

T  H  E  R  E  are  then  two  Seas  under  the  Torrid 
Zone  in  which  the  General  Wind,  from  the  Eaft  and 
collateral  Points,  prevails  thro*  the  whok  Year ; 
tiiz.  that  between  South  Africa  and  Braftlj  and 
that  between  America  and  the  Oriental  Ifles,  of 
which  the  Philippines  are  a  Part.  And  the  third 
Part  of  this  Sea  in  the  Torrid  Zone^  viz.  between 
South  Afiica  and  the  Oriental  Ifles,  is  not  without 
the  General  Wind;  tho*  'tis  often  interrupted 
becaufe  of  the  many  Iflands  there;  and  more  in 
fome  Places  than  others.  This  Wind  blows  moft 
between  Mozambique^  in  Africa^  and  India^  in  the 
Months  of  January^  February^  March ^  April  \  and 
in  the  reft  of  the  Months  other  Winds  blow,  of 
which  in  the  following  Propofition :  This  general 
Wind  is  more  hindered  in  the  Seas  among  the  Indian 
Ifles.  The  Eaft  Winds  begin  to  blow  hard  in  the 
Month  of  May  at  the  Ifle  of  Banda^  with  fome 
Rain  ;  and  at  Malacca  in  September  ;  and  in  other 
Places  otherwifc,  as  will  be  fliewn  in  the  following 
Propofition. 

YET  this  General  Wind  does  not  happen  alike 
near  the  Tropic  in  all  Places,  but  extends  itfelf  diffe- 
'^  -  2  rently  ^ 
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rendy  -,  for  the  Tropics  are  diftjuit  from  die  Equa- 
tor on  both  Sides  twenty  three  Degrees  and  thirty- 
Minutes  ;  and  the  General  Wind  extends  itfelf  in 
one  Meridian  to  the  Latitude  of  twenty  Degrees  ; 
in  another  to  fifteen,  in  another  to  twelve. 

T  H  U  Sin  the  Indian  Ocean,  when  the  Eaft  or 
South-Eaft  Wind  blows,  in  the  Month  oijanuatf 
and  February  J  'tis  not  fenfible  'till  you  come  to 
the  fifteenth  Degree  of  Latitude, 
.  S  O  in  going  from  Goa  to  the  Cape  of  Good-Hape^ 
they  have  not  the  General  Wind  'till  they  come  to 
the  twelfth  Degree  of  South  Latitude  ;  which  they 
have  to  the  twenty-eighth  Degree  of  the  lame 
Latitude. 

LIKE  WISE  in  the  Sea  between  JfricaznA 
America^  between  the  fourth  Degree  of  North 
Latitude,  and  the  tenth  or  eleventh  Degree, 
Seamen  have  not  obferved  the  General  Wind  to 
blow ;  for  when  they  have  failed  from  St  Helena  be- 
yond the  Equator  with  that  Wind,  to  the  fourth 
Degree  of  North  Latitude,  then  they  have  been 
without  it  'till  they  came  to  the  tenth  Degree  of 
North  Latitude ;  from  which  to  the  thirtieth  De- 
gree the  North-Eaft  Wind  is  found  to  blow  con- 
ftantly,  tho*  that  thirtieth  Degree  is  feven  Degrees 
from  the  Torrid  Zone  ;  yet  in  the  Parallel  of  fix, 
feven,  or  eight  Degrees  of  Latitude,  £sfr.  itblowfi 
in  fome  Places,  but  in  the  tenth  Degree  in  all  Places 
'till  they  come  to  the  thirtieth.  In  the  fame  manner 
beyond  the  Tropic  oi  Capricorn^  between  the  Cape 
of  Good-Hope  and  Braftlj  the  South-Eaft  Wind 
blows  to  the  thirtieth  Degree  thro'  the  whole 
Year. 

AND  tho%  as  we  faid,  this  Wind  is  not  fenfible 
on  all  Shores,  and  much  lefsin  the  inland  Parts, 
yet  on  fome  it  is  fenfible  enough  j  thus  on  the 
Shores  oiBrafil^  and  on  the  Shores  of  the  Kingdom 
oSLowango^  xn  Africa^  the  Soudi-Eaft  Winds  blow 

daily. 
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daily,  although   other  Winds  are    mixed    with 
them* 

T  H  E  R  E  is  a  threefold  Caufe  affigned  by  Na- 
turalifts  for  this  General  Wind  (for  the  Antients 
knew  nothing  of  it,  nor  of  the  Torrid  Zone  itfelf ). 
Some  think  the  Sun's  moving  from  Eaft  to  Weft  is 
the  Caufe  of  it;  becaufe  it  rarifies  the  Air  that  it 
goes  over  ;  which  Rarifaftion  follows  the  Sun,  ftill 
thrufting  the  Air  before  it. 
.  O  T  H  E  RS,  wz.  thofe  who  fuppofe the  Hea- 
vens fixed,  and  the  Earth  to  revolve,  are  of  Opi- 
nion, that  the  General  Wind  comes  from  the 
Earth's  moving  fi-om  Weft  to  Eaft,  and  the  Air 
with  it,  but  not  fo  faft  as  we  5  and  therefore  that 
we  go  againft  the  Air,  or  the  Air  againft  us, 
from  Eaft  to  Weft. 

A  third  Caufe  is  brought  by  des  Cartes^  which  is 
altogether  new ;  {Part  4.  Prop.  49.  of  his  Principles) 
where  he  endeavours  to  fhew  that  the  Moon  caufes 
this  Motion  of  the  Air  as  well  as  the  Tides  •,  but 
becaufe  the  Knowledge  of  his  Opinion  requires 
alfo  the  Knowledge  of  his  other  Suppofitions,  we 
fliall  not  fay  any  thing  of  it  here ;  being  afterwards 
to  fhew  that  it  cannot  be  fo.  The  firft  Caufe 
pleafes  us  beft ;  and  the  fecond  feems  not  to  be 
received ;  becaufe  feveral  of  the  Copernicans  do  not 
admit  it  s  and  no  Reafon  can  be  thus  given  why 
it  fhould  blow  only  within  the  Tropics,  and  not  alfo 
beyond  them  (u). 

PRO- 

(u)  Dr  Ha//^,  a  Perfon  well  riencc.  But  he  only  takes  No- 
skilled  in  Meteorology,  as  well  tice  of  fuch  Winds  as  blow  in 
as  in  all  parts  of  Phyfics,  has,  the  Orean ;  there  being  fo  much 
with  extraordinary  Accuracy,  inconftancy  and  variablenefs  in 
profecuted  the  Hiftory  of  the  Land-Winds,  that  from  them 
.Conftant  periodical  Winds;  a  Perfon  can  make  out  nothing 
which  he  deduces  not  only  from  clear  or  certain, 
the  Obfervation«  of  Seamen,  Firfl:  of  all  then,  he  divides 
but  alfo  from  his  own  Expe-  the  Ocean   into    three  ample 

Seaf 
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PROPOSITION    III. 

Some  Winds  have  ajlated  Ttme  and  Period^    others 
are  unfixed^  and  blow  at  uncertain  Times. 

THOSE  are  called  Stated  and  Periodical 
Winds  that  blow  at  certain  Times  of  the  Year, 

and 


Seas,  viz.  i.  The  Atlantic. 
2.The  Indian ;  arid,  3 .  The  Pa- 
cific  Sea  J  proceeding  to  de- 
fcribc  in  order,  the  Winds  that 
generally  blow  in  eachof  thefc. 
In  the  Atlantic  Ocean,  thro* 
the  whole  Year,  blows  the 
Eaft  Wind ;  yet  fo  as  to  turn 
a  little  South  or  North,  accor- 
ding to  the  di£Ferent  Situation 
of  Places.  Of  which  Turnings 
this  is  the  Sum. 

1 .  Seamen  near  the  African 
Shore,  as  foon  as  they  have 
failed  pad  the  Canary  Iflands, 
about  twenty  eight  Degrees  of 
North  Latitude,  obferve  the 
Wind  to  blow  pretty  loud  from 
South-Eaft.  This  Wind  conti- 
nues with  them  in  their  Courfe 
fouthward  'till  they  come  at  the 
tenth  Degr.  of  North  Latitude, 
provided  they  be  an  hundred 
or  more  Leagues  from  the  CoaH 
oY  Guinea f  between  which  De- 
gree, and  the  4th  of  North  La- 
titude, there  are  interchangeably 
frequent  Calms  and  Hurricanes. 

2.  They  who  fail  to  the  Ca- 
ribbee  Iflands,  as  they  approach 
the  Coafl  of  America^  perceive 
the  North-Eaft  Wind  more 
and  more  to  retire  eaflward,  in- 
fomuch  that  fometimes  it  is  full 
£aft ;  fometimes  alfo,  tho*  rare- 
ly^ it  may  turn  a  little  to  the 
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South ;  whofe  violence  they  ob- 
ferved  perpetually  to  abate. 

3.  As  to  the  conflant  Winds, 
the/  don*t  extend  further  than 
twenty  eight  Degrees  North 
Latitude,  to  the  Coaft  of  Afri^ 
cay  and  near  the  Border  ot  A^ 
merica  they  go  to  thirty,  thirty 
one,  or  thirty  two  Degrees. 
The  fame  is  obfervable  South  of 
the  Equator;  where,  near  the 
Cape  oi Good- Hope,  the  Liznits 
of  thefe  Winds  are  three  or  four 
Degrees  further  diftant  from 
the  Equinoctial  Line,  than  on 
the  Coafts  oiBrafiL 

4..  From  the  fourth  Degree 
of  North  Latitude  to  the  above- 
mentioned  Bounds  on  the  South 
Side  of  the  Equator,  the  Wind  is 
obferved  almoft  perpetually  tq 
blow  from  the  intermediate 
Parts 'twixt  South  and  Eaft,  tho* 
for  the  moft  part  'twixt  Eaft  and 
South-Eaft;  yet  fo,  as  that 
thofe  who  fail  near  the  Coaft 
of  Africa  have  the  Wind  turn- 
ing rather  South,  but  ap- 
proaching America  they  obferve 
it  decline  fo  much  to  the 
eaftward,  that  it  almoft  blows 
direct  Eaft.  I  had  Occafion 
to  tarry  for  the  Space  of  a 
Year  on  thb  part  of  tbe  O- 
cean,  during  which  time  the 
Changes  of  the  Weather  were 
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and  ceafe  for  a  fet  Time,  and  then  begin  to  blow 
again  J  fomeof  thefe  are  anniverfary,  others  blow 

after 


fo  frequent,  that  I  had  fuffici- 
cnt  Employment  in  obferving 
thcfc  Matters.     1  found  there- 
fore the  Wind  almoll    always 
to  poiFcfs  the  third  or  fourth 
Point  from  the  Eaft.     As  oft 
as  it  approached  nearer  the  Eall, 
it  blew  more  vehemently  and 
laifed  a  Storm ;   but  when  it 
came   from    the   Points    more 
fouthward,  it  was  much  more 
calm,  and  made  the  Air  clear. 
But  I  never  perceived  a  Wind 
blowing  from  Eaft  to  North, 
or  from  South  to  Weft. 

5.  Thefe  Winds  undergo 
fome  Change,  which  is  owing 
to  the  different  Seafons  of  the 
Year.  For  when  the  Sun  paffes 
the  Equator  northward  a  pretty 
way,  this  South- Eaft  Wind, 
cfpecially  in  this  narrow  Tradl 
of  Sea  between  Guinea  and 
BrafiU  declines  fomewhat  more 
TO' the  South,  as  the  North- 
Eaft  does  to  Eaft.  And  again, 
upon  the  Sun*s  entering  the 
Tropic  o(  Capricorn,  theSouth- 
Eaft  Wind  approaches  nigher 
to  Eaft,  as  doth  the  North- Eaft 
to  North. 

6.  There  is  found  a  certaiit 
Tradl  of  Sea  in  this  Ocean, 
which,  near  the  Coaft  o[  Gui- 
nea, extends  for  the  Space  of 
five  hundred  Leagues,  from 
MoMnt  Leo  to  S-t  Thomases  Ifle, 
wherein  South,  or  South- Weft, 
Winds  conftantly  blow.  For 
the  South-Eaft  Wind  having 
once  palled  the  Equator  be- 
comes conftant,  which  in  our 
fourth  Obfervation  we  demon- 


ftrated  to  Wow  to  the  South  of 
the  Equator.  About  eighty  or 
one  hundred  Leagues  from  the 
Coaft  of  Guinea,  it  turns  by- 
degrces  fouthward,  and  having 
turned  that  Point,  it  declines 
to  Points  near  the  Weft,  'till 
touching  the  very  Shore,  it 
either  obtains  the  South- Weft 
Point,  or  that  'twixt  it  and  dire6l 
Weft.  Such  kind  of  Winds  on 
thisCoaftare  fix'd,  tho*  frequent- 
ly interrupted  with  Calms  and 
Tempetts,  which  violently  pro- 
ceed from  any  Air.  Seamen  alfo, 
much  to  their  lofs,  fometimes 
find  the  Winds  cafterly ;  which 
being  attended  with  Clouds 
and  a  grofler  Air,  arc  very  un- 
wholefomc. 

7  .'Twixt  the  tenth  and  fourth 
Degrees  of  North  Lat.  in  that 
Trad  which  is  bounded  by  the 
Meridians   of  Cape  Verd,  and 
the  remote  Iflands  adjacent  to 
it,  I  know  not  if  I  can  fay 
that    any  Wind  blows  cither 
conftant    or    variable.       The 
Calm  is  almoft  perpetual,    the 
Thunder   and  Lightening  ex- 
treamly  terrible,  and  Rains  fo  ve- 
ry frequent,  that  from  them  the 
Tradl  is  named  rain;f.     If  there 
happen  any  Winds  ihey  go  off 
into  Blafts,  blowing  with  fuch 
inconttancy,     that  they  don't 
continue  for  the  Space  of  one. 
Hour,  without  Calms ;  and  the 
Ships  of  the  faibe  Fleet,  which 
are  all  in  Sight  one  of  another, 
have  each  of  them  their  proper 
Winds.  On  which  Account  fail- 
ing  is  h  difficult  ia  thefe  Places, 
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after  they  have  ceafed  half  a  Year,  and  others  re* 
turn  in  a  Mondi's  time :  and  fome  blow  once  a 

Day. 


that  fomeiimes  Shi[»  with  great 
difficulty  fail  thcfc  fix  Degrees 
in  whole  Months. 

From  the  three  foregoing 
Gbfervations  two  things  may 
be  explained,  which  Mariners 
experience  in  failing  betwixt 
Europe  and  India,  or  Gui- 
nea, 

In  the  firft  Place,  that  tho* 
this  Sea,  in  that  Part  where 
it  is  narroweft  between  Guinea 
and  hrafiU  extends  no  lefs  than 
fi'f^  hundred  Leagues,  yet  with 
great  Difficulty  Ships,  fleer- 
ing their  Courfe  Southward, 
pa fs  this  Traft,  cfpecially  in 
the  Months  July  and  Auguft  % 
which  arifes  hence,  that  during 
thefe  Months  the  South- Eall 
Wind,  blowing  on  the  South 
of  the  Equator,  pafTes  it*s  or- 
dinary bounds  four  Degreces 
North  Latitude  ;  and  further, 
turns  fo  far  South,  that  fome- 
times  'tis  carried  ftrait  from  that 
Point,  fometimes  alfo  from  the 
intermediate  Points  betwixt  it 
and  the  Weft.  When  there- 
fore the  Courfe  muft  be  (leer- 
ed againft  the  Wind,  if  that 
be  towards  the  South  Weft 
Point,  they  have  a  Wind  that 
turns  more  and  more  to  Eaft, 
as  they  retire  from  the  Conti- 
nent o^  Africa;  but  the  Dan- 
ger is  in  paffing  the  Coaft  of 
Brafih  where  QuickfKids  are 
fo  frequent.  But  if  they  go 
towards  South-Eaft,  they  muft 
of  neceffity  come  near  the  Coaft 
of  Guinea,  from  which  they 
can*e  otherwife  retire,  than  by 


failing  towards  the  Eift  as  far 
as  St  ^homas*s  Ifland. 

2.  What  all  Ships  loofin^ 
from  Guinea  to  Europe,  nccef- 
farily  do  for  the  Reafon  laid 
down  in  our  Sixth  Obfervation. 
For  near  the  Shore  blows  the 
South- Weft  Wind,  with  which 
they  can  neither  fail,  the  landly- 
iagintheway,  norgofoagainft 
it,  as  to  direct  their  Courfe  north- 
ward to  Europe.  They  fail  then 
in  a  Courfe  quite  diiFerent  from 
thatintended,  r/z.  either  South, 
or  to  the  Point  next  to  South*  • 
eaftward.  Following  this  Courfe 
they  indeed  retire  from  the 
Shore,  but  have  the  Wind  more 
and  more  contrary,  and  are  o- 
bliged  to  fteer  ftill  more  to  tha 
Eaft,  'till  they  make  the  Mand 
oi  St  Thomas,  and  the  Lopefian 
Cape ;  where  finding  a  Wind  de- 
dining  from  South  to  Eaft,  fail 
wefterly  with  it  'till  they  comd 
to  the  fourth  Degree  of  South 
Latitude,  where  they  find  a 
South-caft  Wind  blowing  per- 
petually. 

On  Account  of  thefe  conftant 
Winds,  all  Mariners  who  fail 
to  Ametica,  or  Virginia,  firft 
fleet*  fouthward,  that  by  thd 
Affiftanceofthis  conftant  Eaft- 
Wind  they  may  be  carried 
weftward.  For  the  fame  Rea- 
fon, they  who  come  from  thofcf 
Countries  for  Europe,  direfting 
their  Courfe  northward,  endea- 
vour, as  foon  as  poffible,  to* 
coffhe  at  the  thirtieth  Degrcee  of' 
North  Latitude.  For  here,  firft, 
they  find  the  Winds  variable ; 
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Day.     The  ftated  Winds  are  otherwife  fubdivided , 
viz.  fome  when  they  begin  to  blow,    continue  for 

fome 


yet  more  frequently    blowing 
from  the  South- Weft  Points. 

11.  As  in  the  Atlantic,  fo  in 
the  Indian  Ocean,  the  Winds 
are  partly  conftant,  and  partly 
periodical ;  that  is,  they  blow 
for  fix  Months  in  one  Point, 
and  the  fix  following  in  the 
very  oppofite  Point.  Both 
thefe  Points,  and  the  Seafons 
at  which  they  turn  to  the 
oppofite^  Sides,  differ  with  the 
Places,  ^nd  tho' it  be  matter 
of  great  difficulty  to  obfervc 
how  the  Trafts  of  the  Sea 
may  be  defined  when  fub- 
jcdi  to  each  periodical  Wind, 
or  Monfoons  as  they  call 
them :  Yet  having  ufcd  clofe 
Application,  I  don't  fcruple 
believing  the  following  Par- 
ticulars. 

1.  Betwixt  ten  and  thir- 
ty Degrees  of  South  Latitude 
thro*  that  Traft  of  Sea  bound- 
ed bv  St  Laurence^  Ifland  and 
Ne^  Holland,  the  South  Eaft 
Wind  blows  all  the  Year ;  yet 
fo  as  to  be  fome  what  nearer 
the  Eail  than  South  ;  juft  as  a- 
bout  the  fame  Latitude  in  the 
Atlantic  Sea,  we  above  fhew'd 
them  to  be. 

2.  That  South-Eaft  Wind 
blows,  from  May  to  November , 
to  the  fecond  Degree  from  the 
Equator;  in  which  Month  of 
November^  between  the  third 
and  tenth  Degrees  of  South  La- 
titude, near  that  Meridian 
which  paffcs  thro'  the  northern 
V^n  of  $t  Laurence'*^   Ifland, 


as  alfo  between  the  fecond  and 
twelfth  Degree  about  Sumatra 
and  Javay  arifes  a  Wind  con- 
tnry  to  the  former,  r/z.  the 
North  Weft,  which  reigns  the 
other  fix  Months ;  viz,  from 
November  to  May*  This  Mo- 
tion of  Winds  is  found  to  ex- 
tend to  the  Molucca  Iflands. 

3.  Northward  from  the  third 
Degree  ofSouth  Latitude,  in  all 
the  Arabian  or  Indian  Sea,  and 
in  the  Bay  oi Bengal,  from  Su- 
matra as  far  as  the  Shore  of  A- 

frica,  is  obferved  a  Motion  dif- 
fering from  the  former,  breath* 
ing  from  the  North-Eaft  Cli- 
mates from  OSlober  to  Aprils 
which  for  the  next  fix  Months 
rifes  from  the  oppofite,  or 
South-Weft,  Points.  Then  it 
breathes  more  violently,  and 
brings  Clouds  and  Rain ;  but 
upon  the  blowing  of  the  North- 
Eaft  Wind  the  Heavens  become 
fcrene.  But  it  is  to  be  obfer- 
ved, that  in  the  Bay  of  Ben- 
gal the  Winds  keep  neither 
their  Force  nor  their  Points 
with  the  fame  Conftancy,  as  ia 
the  Indian  Sea.  Alfo  the  South- 
Weft  Winds,  near  the  African 
Shore,  decline  more  fouthward; 
near  India,  more  weflward. 

4.  On  the  South  of  the  E- 
quator,  that  Traft'of  Sea,  which 
lies  between  Africa  and  Lau- 
rence Ifland,  and  which  goet 
as  far  as  the  Equator,  feems 
to  appertain  to  the  Motion  of 
Winds  juft  now  laid  down.  For 
in  thefe  Places  the  Sooth-Weft 
Wind    blpws  from  OSlober  to 
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fome  Months,  Ibme  for  half  a  Year,    fome  for  a 
Month,  and  fome  for  a  few  Days. 

AMONG 


jfpril^  fomewhat  nearer  the 
Soathi  bat  fuch  as  fail  to  the 
North  perceive  it  dccJinc  to- 
wards the  Weft^  which  at  length 
coincides  .  with  the  periodical 
South- Weft  Wind,  which  they 
fay  blows  at  that  Seafon  of  the 
Year,  from  the  North  Side  of 
the  Equator.  But  what  Winds 
during  the  reft  of  the  Year, 
reign  in  that  Sea,  I  cannot  fuf- 
ficiently  determine :  becaufe  our 
Bailors,  in  their  return  from 
Indidy  fteer  their  Courfe  be- 
yond the  liland  of  St  Lau- 
nnce.  This  only  I  could  learn, 
that  the  Wind  %u  xh&.^oft 
part  comes  from  the  eaftern 
Points,  fometimes  declining  to 
the  North,  and  at  other  times 
to  the  South. 

c.  On  the  Eaft  of  Sumatra , 
and  North  of  the  Equator,  as 
alfo  on  the  Coafts  of  Camboia 
2nd  Cbi/My  the  periodical  North- 
Eaft  Winds  come  nearer  to 
North,  as  do  the  South- Weft 
Winds  to  South.  And  this  is  ob- 
ierved  to  hold  'till  you  have  gone 
beyond  the  Pbilippim  Iflands 
on  the  Eaft,  and  as  far  as  J  a- 
fan  towards  the  North.  In  the 
Month  O^^i^r,  ot  Nffvember^  z 
northerly  Gale  arifes;  and  in 
May  a  foutherly,  which  con- 
tinues from  that  time  du- 
ring the  whole  Summer,  fiuc 
it  is  to  be  marked,  that  the 
Points  of  the  Winds  are  not  fo 
Headily  fixed  in  thefe  Parts,  as 
they  are  in  other  Seas:  fo  that 
ibmetimes  the  South  Winds  de- 
icline  a  Point  ox  two  towards 


the  Eaft,  as  the  northern  do 
towards  the  Weft:  which  htm^ 
to  take  it's  rife  from  the  Bulk 
of  the  Lands,  that  are  t\tty 
where  interpofed  in  this  Sea. 

6.  About  the  fame  Longitude 
on  the  South  of  the  Equator, 
viz.  in  the  intermediate  Space 
between  the  lilands  Sumatra 
and  Java  lying  to  the  Weft, 
and  New  Guinea  to  the  Eaft, 
nearly  the  (iime  periodical  Winds 
blow  from  the  North  or  South ; 
butfo  that  the  North  Winds 
incline  to  the  Weft,  and  the 
South  to  the  Eaft.  And  thefe 
blow  with  the  fame  inconltan- 
cy  and  ftiifcing  of  the  Point,  as 
thofe  of  the  Quarter  above- 
mentioned;  but  the  Motions 
begin  four  or  {ix  Weeks  later 
than  in  that  Sea. 

7.  The  Change  of  thefe  Mo- 
tions does  not  happen  fuddenly, 
or  at  once ;  but  in  fome  Places 
there  are  Calms,  and  in  others 
changeable  Winds.  And  often 
on  the  Shore  of  Cormandel, 
towards  the  end  of  the  acciden- 
tal Motion ;  and  the  two  laft 
Months  there  arife  furious  Tern- 
pefts  in  the  Qhineje  Sea ;  with 
the  periodical  Wind  at  South. 
All  Navigation  in  nece/Tarily 
regulated  according  to  thefe 
Winds;  for  if  Sailors  ihould  de- 
lay the  Seafon  'till  the  contra- 
ry Motion  begins,  they  muft 
either  fail  back,  or  go  into 
Harbour,  and  wait  for  the  re* 
turn  of  the  Trade- Wind. 
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AMONG  thefe  the  chief  arc  thofe  which  Sailors 
find  to  blow,  for  fome  Months^  iw  fome  Parts  of  the 

Sea  ; 


III.  The  third,  or  Parific 
•Ocean,  ftrctchcs  nearly  as  tar 
as  the  two  former  taken  toge- 
ther ;  c/z.  one  hundred  and  fihj 
Degrees,  from  the  weftern  Shore 
of  America  to  the  Philippine 
Ifles.  But  as  this  is  failed  by 
very  few  befides  the  ^^/^^//^r^j, 
from  Spain  to  the  Maniibas^ 
imd  that  only  once  a  Year; 
whilft  they  conftantly  take  the 
fame  Courfe;  it  remains  in  a 
great  Mcafure  unknown  to  us  5 
and  cannot  therefore  be  defcri- 
bed  with  the  fame  e^adnefs  as 
the  reft.  Thus  much  is  certain ; 
9S  well  from  the  Obfervations 
pi  iht  Spaniards,  as  others,  that 
the  Winds  which  blow  here 
Jiave  a  great  affinity  with  thofe 
ki  thp  Ailantie  ;  (or  the  North- 
Eaft  blows  to  the  North  of  the 
Equator,  and  the  South- Weft 
K>  the  North  of  the  fame,  with 
fuch  a  Strength  and  Conftancy, 
that  the  vaft  extent  of  this  O- 
Cean  may  be  failed  in  about  ten 
Weeks,  without  fhifting  the 
Sails.  Here  alfo  arc  no  Tem- 
pefts,  fo  that  failing  is  no  where 
fo  commodious,  as  neither  Wind 
is  wanted,  nor  it's  Violence  to 
te  feared.  Whence  fome  ima- 
gine, that  it  is  as  (hort  a  Voyage 
ihro'  the  Streights  o(  Magellan 
to  China  ox  Japan^  as  by 
doubling  the  Cap«  of  Good- 
Hcpe, 

Thcfe  Trade- Winds  extend 
fiot  to  above  thirty  Degrees  of 
Latitude  on  both  Sides  of  the 
Pquator,  as  in  the  Atlantic  O- 
^%^n.  Tbis  appears  in  p*y{  fro?^ 


the  Conrfe  obfisrved  by  the  Spd- 
niards  remrniog  from  the  Md' 
nilhas  to  New  Spasm  for  hy 
means  of  the  fouthern  Wind, 
which  blows  in  thefe  Iflands 
during  the  Summer  Months, 
they  fail  to  the  South  up  to 
the  Latitude  of  Japan ;  where 
they  firft  meet  with  various 
Winds  that  will  carry  them  to 
the  Raft.  And  in  part  again, 
from  the  Obfervations  ofSchco^ 
ten  and  others,  who  failing  to 
India  thro'  the  Streights  of 
Magellan,  Ibund  almoft  th« 
fame  Diftance  of  the  Winds 
on  the  South  oi  the  Equator. 
And  in  this  alfo  the  Winds  of 
the  Paeific  agree  with  thof© 
of  the  AtlantU  Ocean;  that 
near  the  Coaft  of  Peru  they 
approach  to  the  Sotuh,  as  oa 
the  Coaft  of  Angela^ 

That  the  Reader  may  form 
the  better  Notion,  we  (hall 
add  a  Figure  ^fee  fig.  30.^  re- 
prefenting  to  the  Eye  all  the 
Quarters  and  Points  of  all 
the  Winds.  The  Limits  of 
each  Trad  are  marked  with 
pricked  Lines,  as  well  in  tho 
Atlantic^  whether  they  fepa- 
rate  the  variable  Winds  from 
the  conftant,  as  in  the  JnJUm 
Opcan,  where  they  alfo  feparate 
the  different  Monfoons  from  one 
another.  The  eafieft  way  of 
marking  the  Quarters  of  the 
Winds  feemcd  to  be  by  a  Se- 
ries of  little  iharpheaded  Lines, 
pointing  alternately  to  the  Parts 
of  the  Hori^A  from  whence 
thp  Wincis  t}]pw.  But  as  the 
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Sea;  and  thefe  (as  alfo  the  times  of  their  blow- 
ing) are  calied  Monfoons\  which  are  found  chief- 
ly 


Pacific  Ocean  is  (o  cxtrcamly 
large,  and  yet  in  a  great  mea- 
fure  unknown  to  us ;  I  was  un- 
willing to  exhibit  the  whole, 
to  prevent  enlarging  the  Map 
beyond  a  reafonable  iize. 

There  arifes,  from  the  Pre- 
mifes,  various  Queftions  worthy 
the  Confidcration  of  Philofo- 
phers:  the  principal  are  thefe. 
I .  Why  docs  the  Wind  in  the 
Atlantic  and  Pacific  Ocean, 
continually  blow  from  the  Eaft 
within  thirty  Degrees  on  both 
Sides  the  Equator  ?  2.  ,Wliy  is 
not  the  like  conftant  Wind 
found  beyond  thefe  Limits  ? 
3.  Why  is  the  Weft  Wind  found 
perpetual  near  the  Coaft  o^  Gui- 
nea ?  4.  Why,  in  the  northern 
Part  of  the  Indian  Ocean,  do 
the  Winds  for  {\t  Months  con- 
fpire  with  the  aforefaid  Winds; 
and  for  the  other  fix,  blow 
from  the  oppofite  Point;  whilft 
that  part  of  the  fame  Ocean' 
which  lies  on  the  South  Side 
of  the  Equator,  has  no  other 
Winds  but  what  are  found  in 
Qther  Seas  ?  5.  Why  do  the 
conftant  Winds  on  the  North 
Side  of  the  Equator  incline  to 
the  North ;  and  on  the  South 
Side  to  the  South  ;  6.  Why 
in  the  Chinefe  Sea,  chiefly,  is 
there  fo  remarkable  an  Inclina- 
tion of  the  Winds  to  the  North  ? 

For  the  folving  of  thefe  Pro- 
blems, I  ofier  the  following 
Particulars  to  the  Coniideratidn 
of  the  Learned. 

Wind  is  properly  defined  a 
Current,  or  Motion  of  the  Air, 


which  if  conftant,  or  perpetual, 
muft  have  a  permanent  or  con- 
ftant Caufe.  Some  imagine 
this  Caufe  to  be  the  annual 
Revolution  of  the  Earth  about 
it's  own  Axis.  This  might 
perhaps  be  allowed,  if  almoft 
continual  Calms  were  not  found 
in  the  Atlantic  Ocean  near  the 
Equator  ;  and  alfo  Weft  Winds 
upon  the  Goaft  oiGuintat  and 
wefternTrade-Winds  in  the  In* 
dian  Ocean,  under  the  Equator. 
Befides,  the  Air  being  a  ponde- 
rous or  gravitating  Body,  it  will 
acquire  the  fame  Velocity  at 
the  Earth ;  and  as  it  rolls  along 
therewith  in  the  annual  Moti- 
on, it  will  feem  more  to  do  it 
in  the  diurnal;  which  is  not 
above  a  thirtieth  fo  fwift  as  the 
other.  So  that  fome  other 
Caufe  muft  be  fought  for. 

The  true  Caufe  we  judge  to 
be  the  Sun  continually  permeat- 
ing the  Ocean;  with  the  Ad- 
dition of  the  Nature  of  the  Soil 
and  adjacent  Country. 

For  by  the  known  Laws  of 
of  Hydroftatics,  that  part  of  the 
Air  which  is  moft  rarified  by 
Heat,  is  the  lighteft  ;  and  con- 
fequently  the  others  tend  to- 
wards it,  'till  an  aqilibrium  be 
obtained.  But  as  the  Sun  con- 
tinually moves  towards  the 
Weft;  it  is  manifeft  that  the 
Air,  moft  heated  by  it's  direfl 
Rays,  muft  thus  move  the  fame 
way;  and  therefore  the  whole 
Mafs  of  the  lower  Air.  By 
this  Means  there  is  produced 
a  general   Eaft  Wind,   which 

Kk  4  putting 
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ly  in  the  InSian  Ocean,  from  Africa  to  the  Phu 
Uppine  Ifles  ;  tho*  in  other  Places  they  are  not  quite 

without 


patting  all  the  Parts  of  the 
Air,  refting  upon  thevaft  Ocean 
into  Motion,  they  all  keep 
their  own  Motion  'till  the  Sun 
returns  j  whence  the  Eaft  Wind 
becomes  perpetual. 

And  hence  it  follows,  that 
the  Wind  on  the  North  or 
South  Side  of  the  Equator, 
ought  to  incline  towards  the 
North  or  South.  For  as  the 
Air  near  the  Equator  receives 
Ihe  Sun's  Rays  perpendicularly, 
twice  tvtry  Year,  and  never 
more  inclined  than  thirty  De- 
grees, it  muft  of  courfe  be 
greatly  rarified  by  fo  great  a 
lleat.  Near  the  Tropics  alfo 
the  Sun  Is  vertical,  for  a  confide- 
rable  Time ;  but  as  it  isdiftant 
therefrom  forty-feven  Degrees 
for  no  lefs  a  time ;  the  Air 
hence  becomes  fo  cold  that  it 
cannot  afterwards  be  brought 
to  the  fame  Degree  of  Heat, 
which  it  receives  under  the 
Line,  Whence  the  Air,  being 
lefs  rarified  on  both  Sides  the 
Equator,  flows  to  the  middlei 
And  this  Motion  being  com- 
pounded with  the  Eaft  Wind 
abovementioned,  explains  all 
the  Phasnomena  of  the  general 
Winds;  which,  if  the  Surface 
of  the  Earth  was  cvtry  where 
covered  with  Sea,  would  blow 
with  the  fame  conftancy  they 
do  in  the  Atlantic  and  Ethio^ 
fie  Oceans. 

But  as  the  Ocean  is  interr 
rupted  with  fuch  large  Trails 
of  Land,  regard  muft  be  had  to 
the  Nature  of  the  Soil,  and  the 


Pofition  of  high  Mountains ;  to 
which  two  Caufes  the  Changes 
of  the  Wind  feem  principally 
alTignable.  For  when  a  Coun- 
try lying  near  the  Equator  is 
low  and  fandy,  the  Heat  of 
the  Sun.  reflcded  by  the  Sand 
is  fo  great  as  to  be  almoft  in- 
credible. And  thus  the  Air  of 
this  Place  being  highly  rari- 
fied; the  denfer  Parts  of  the 
Air  will  neceflarily  move  thi- 
ther to  redoreihc  JE^ui/iSrium, 
Whence  I  judge,  that  near  the 
Coaft  of  Guinta  the  Wind  con- 
ftantly  blows  to  the  Land ;  as 
it  is  exceeding  probable  that 
the  inner  Parts  of  Africa  arc 
violently  heated:  fince  even 
the  moft  northern  Parts  thereof, 
by  reafon  of  their  Heat,  made 
the  Antients  believe  all  the  Parts 
beyond  the  Tropics  uninhabi<r 
Ubie. 

And  hence  wc  may  explain 
thofe  frequent  Calms; mention- 
ed above  in  our  fixth  Obferva'» 
tion.  For  as  that  Part  of  tho 
Atlantic  lies  betwixt  the  Weft 
Winds  perceived  near  Guinea, 
and  the  conftant  Eaft  Wind 
that  blows  in  the  Parts  fome- 
what  more  to  the  Weft,  tho 
Air  lying  thereon  giving  way 
to  neither  of  thefc  contrary 
Winds,  keeps  it's  Place,  and 
makes  a  Calm.  And  the  Ai» 
not  able  to  fupport  the  Vapours 
here  plentifully  raifed  by  the 
Heat,  as  being  more  light  and 
rarified;  the  oppofitc  Winds 
frequently  caufe  the  Rai^s  tp 
fall  heavy, 

An4 
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-without  them ;  the  obferving  of  thofe  times  is  ve- 
ry material,  when  Sailors  go  to  the  fame  Point, 


or 


And  hence  it  appears^  that 
the  Part  of  the  Air  rarified  by 
Heat,  being  conftantly  com pref- 
fcd  on  all  Sides  by  the  colder 
and  denfer  Air»  that  furrounds 
it,  muft  be  continually  driven 
upwards,  as  it  were  like  a  Va- 
pour, and  be  there  every  way 
equally  difperfed  to  mamtafn 
the  Equilibrium  i  (o  that  the 
lipper  Courfe  or  Motion  of  the 
Air  Ihall  be  contrary  the  under. 
And  thus,  as  it  were  by  a  cir- 
cular Motion^  the  conftant 
Winds  that  blow  near  the  Earth, 
produce  another  Wind  that 
blows  a  contrary  way  in  the 
upper  Regions  of  the  Air.  And 
this  Conjefture  is  alfo  in  part 
confirmed  by  Experience.  For 
wh^n  Sailors  are  got  beyond 
the  Limits  of  the  Trade- Winds, 
they  imroediatly  find  a  Wind 
blowing  from  the  oppofite  Quar- 
ter. And  hence  alfo  we  may 
cafily  explain  the  Phaenomena 
of  periodical  Winds,  or  the  re- 
turn of  the  Monfoons ;  which 
as  it  fcarce  admits  of  any  other 
Solution,  fo  it  confiderably  con- 
firms our  Hypothefis  of  the  cir- 
cular Motion  of  the  Air. 

For  fuppofing  this  circuIarMo- 
tion  of  the  Winds,  we  muft  ob- 
ferve  that  the  northern  part  of 
the  Indian  Ocean  is  every  where 
interfperfed  with  Land,  running 
put  within  the  Limits  of  the 
periodical  Winds,  r/z.  Arabia^ 
Ptrjtay  Indiat  isfr.  which  Coun- 
tries at  the  time  the  Sun  is  in 
the  northern  Signs  of  the  Eclip- 
tic, f(^ficrif  th^  (iunc  Heat  we 


above  mentioned  of  the  inner 
Parts  oi  Africa  \  but  when  the 
Sun  declines  to  the  South  the/ 
enjoy  a  temperate  Air.  But 
this  is  owing  to  the  long  Ridges 
of  Mountains  whofe  Tops  be- 
ing generally  covered  with 
Snow  in  the  Winter;  this  great- 
ly cools  the  Air.  For  this  Rea- 
fon  the  general  North-Eaft 
Wind  blowing  in  the  Indian 
Sea  is  at  one  time  of  the  Year 
hotter,  and  at  another  colder 
than  the  Wind  carried  circularfy 
from  the  South- Weft  ;  which  is 
the  hotteft  of  thefe  contrary 
Winds ;  when  it  blows  thro'  the 
upper  Region  of  the  Air;  it 
follows  that  the  under  Courfe  of 
the  Air  one  while  moves  from 
the  North-Eaft,  another  from 
the  South- Weft  J  from  the  later 
in  the  Summer,  and  from  the 
former  in  Winter ;  as  we  ob- 
fervedin  explaining  the  Plue- 
nomena  of  the  Trade- Winds. 

From  the  fame  Caufe  it  feems 
to  proceed,  that  the  North- 
Weft  Wind  fucceeds  the  South- 
Eaft  in  a  certain  Tra£l  of  the 
Indian  Ocean,  lying  without 
the  Equinodlial,  at  the  time 
that  the  Sun  approaches  the 
Tropic  of  Capricorn. 

But  here  we  muft  not  con- 
ceal, that  there  is  a  great  di& 
ficulty  in  explaining  the 
Reafon  why  in  the  fame  Lati- 
tude of  the  Indian  Ocean  thefe 
Winds  are  found,  there  is  a  per- 
petual Eaft  Wind  in  the  At- 
lantic without  any  Variation 
at  all 

It 
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or  one  collateral  to  the  Point  they  blow  to  ;  nor 
can  they  return  *till  thofe  Winds  blow  the  con- 
trary way,  which  in  a  certain  time  they  will  do 
and  continue  to  blow  fo  long  the  other  way.  Tho' 
they  do  not  immediately  begin  to  blow  the  other 
way,  when  they  have  done  blowing  the  former 
way ;  but  after  fome  Days  more,  or  lefs,  in  which 
the  Winds  are  unfettled  •,  and  the  Sailors  fometimes 
furprized  with  Calms  -,  and  the  Sea-Waves  movefe- 
veral  Ways  -,  yea  and  frequent  Storms  arife.  Some 
of  the  Monfoom  retiu*n  twice  m  a  Year,  but  not  with 
the  fame  Vehemence. 

I .  I  N  that  part  of  the  Atlantic  Ocean  which  lies 
in  the  horrid  Zone,  and  that  alfo  in  the  Temperate^ 
the  North  Wind  blows  frequently  in  the  Month 
of  Oiiober^  November^  and  Januar'j  %  and  thefe 
Months  are  the  bed  times  to  go  from  Europe  to 
India^  that  they  may  get  beyond  the  Equator  with 
the  help  of  them  ;  for  it  hath  been  found,  that 
fome  Ships  that  had  gone  from  Europe  in  March 
have  not  come  fooner  to  Braftl  than  thofe  that 
left  it  in  OSfoher  ;  coming  both  to  it  in  the  Month 
of  February  ;  being  helped  by  the  North  Winds. 
But  becaufe  this  Wind  is  not  fo  conftant  and 
certain.  Seamen  do  not  reckon  it  among  the  Man- 
foons.  Nor  is  it  eafy  to  give  the  caufe  of  that  Wind 
in  thefe  Months^  except  we  refer  them  to  the 
great  quantity  of  thick  Vapours  at  that  time,  or  the 
conftant  preffure  then  made  by  the  heavy  Clouds. 
And  they  that  wintered  in  Nova  Zembla  fay,  there 
was  a  conftant  North  Wind  all  the  Winter  \  which 
could  not  be  by  a  Rarefadion  of  the  Air  made  by 
the  Sun,  vv'hich  was  under  the  Hori;z;on.  Yet   we 

.    It  is  alfo  very  difficult  to  ex-     only  in  the  northern  part  of 
plain  why  the  Limit*  of  the  con-     the  Indian  Ocean  ;  whilftin  the 
ilant  Winds  fcarcc  reach  beyond     South    part    the    North  -  Eall 
thirty  Degrees  of  Latitude;  as     Wind  perpetually  xeigns. 
alfo  why  Monfoons  are  fouQ4 

think 
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think  it  may  be  maintained  in  the  general,  that 
mo&oi xhtk  Monfoom  come  from  the  melting  of 
the  Snow,  or  the  diffolution  of  the  Clouds  in  the 
North  and  South  Places,  efpecially  the  Mountains 
which  I  am  apt  to  believe,  becaufe  thefe  Monfoom 
blow,  for  the  moft  part,  from  the  North  or  South, 
or  the  Points  collateral ;  and  becaufe  the  Snow  and 
Clouds  in  the  northern  Parts  are  diflblved  by  the 
Sun;  efpecially  in  that  half  Year  it  goes  thro*  the 
North  part  of  the  Ecliptic,  the  Monfoons  are  then 
from  the  North,  and  in  the  other  half  from  the 
South, 

THE  Caufe  of  thefe  Monfoons  in  the  Sea,  blow- 
ing moftly  from  collateral  Points,  as  South-Eaft, 
North-Eaft,  or  thofe  next  them,  fecms  to  be  from 
the  different  Situation  of  the  Places  in  which  the 
Snow  and  thick  Clouds  are  ;  or  from  the  general 
Wind  which  may  divert  them  to  another  Point : 
for  that  Wind  blowing  to  the  Weft,  and  the  Mon- 
foons tending  North  and  South,  they  muft  hinder 
one  another  •,  and  thus  go  in  a  Point  between  the 
Cardinals.  But  the  South- Weft  and  North- Weft 
JMknfoons  arc  rare  and  weak,  and  are  fcarce  to  be 
reckoned  Monfoons^whcn  the  North  and  South  Winds 
feem  fometimes  by  accident  to  decline  to  the 
Weft,  but  are  drawn  to  the  Eaft  by  the  general 
Winds.  There  are  required  for  giving  the  Caufes 
of  the  great  variety  of  the  Monfoons  in  different 
Places,  more  accurate  Obfervations,  not  of  one 
Year  only,  but  of  feveral  Years ;  with  the  Times  of 
the  Winter,  Rains,  Snows,  and  of  the  Mountains  in 
thofe  Places  from  which  the  ftated  Winds  blow.  We 
fliould  alfo  know  the  Motion  and  Age  of  the  Moon  ; 
which  may  caufe  a  Change  in  this  Matter. 

2.  I N  the  Month  of  July^  and  fome  Months 
Bear  it,  the  South  Winds  blow  at  Cape  Verd  in 
^nVa  (when  th?re  is  a  Winter  of  Rain  there)  which 

feems 
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fecms  to  be  from  the  fame  Caufe  that  makes  the 
North  Winds  blow  in  Winter,  in  our  Zone. 

3.  A  T  the  Cape  of  Good- Hope  the  North-Eaft 
Wind  blows  in  September. 

4.  AT  Patanen  (which  is  a  Kingdom  and  a 
Town  of  the  fame  Name  in  In^a,  beyond  the 
Mountains  of  the  Gate)  there  are  conftant  Rains, 
and  a  North- Eaft  Wind  that  blows  ;  but  in  the 
other  Months  an  Eaft  Wind  blows  thro%  and  'tis 
Summer  then. 

5.  ABOUT  Sumatra  the  Change  of  the  Mon- 
foons  is  in  November  and  December. 

5.  I N  the  Illand  of  del  MayOy  one  erf"  the  lalt 
Ifles  in  the  Azores^  there  blows  a  vehement  Wind 
in  the  end  of  Auguji  from  the  South,  with  much 
Rain,  which  nwiftens  die  Land,  that  is  naturally 
dry,  and  then  the  Grafs  begins  to  fpring  up  ; 
^liich  fattens  a  great  many  Goats  there,  againft 
the  end  of  December, 

7.  I  N  the  Kingdom  of  C(?«g(7  in  Africa^  from 
the  middle  of  March  to  September ;  when  the  Win- 
ter reigns  there,  the  North,  Weft,  and  North- Weft 
Winds  blow,  or  others  intermediate,  which  fbrcQ 
the  Clouds  together  on  the  Tops  of  the  Moun* 
tains,  and  caufe  a  dark  Air  with  Rain  (fee  the 
next  Propofition) :  but  from  September  to  March 
the  Winds  are  contrary,  bemg  South,  Eaft,  and 
South-Eaft,  and  others  intermediate.  We  have 
taken  thefe  differences  of  the  anniverfary  and  Jlated 
Winds  from  the  Obfervations  of  Sailors,  who  call 
them  Mon foons  when  they  blow  for  a  great  way 
on  the  Sea.  We  would  now  treat  of  their  Caufes ; 
but  we  want  to  know  the  Mountains,  Snows,  and 
the  Timeis  of  their  diffolving,  and  other  things  ;  nor 
are  the  Obfervations  of  Sailors  fo  exaft  as  to  de-^ 
ferve  an  accurate  Enquiry  into  their  Caufes. 

THE  Monfoom  that  are  moft  famous  are ;  r. 
Thofe  in  the  Indian  Ocean,  between  Africa  and 

India 
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India  5  and  at  the  Molucca  IQes  they  begin  in  Ja- 
nuary ^  and  blow  to  the  Weft  fix  Mouths  to  the 
beginning  of  June ;  and  in  September  and  Jiugufi 
it  begins  to  blow  to  the  Eaft  ;  and  in  June^  7^h* 
and  Auguft^  there,  is  a  Change  of  the  Monfoons  and 
raging  Storms  from  the  North.  But  when  we 
fpeak  of  Winds  blowing  to  the  Eaft  or  Weft,  we 
underftand  alfo  the  collateral  Points. 

2.  B UT  at  the  Shores,  the  eaftern  Monfoon  va* 
ries  much ;  fo  that  only  from  January  to  the  end 
oi  March  or  the  middle  of  Afoy,  the  Ships  that 
go  to  Perfiaj  Arabia^  Mecba,  and  Africa^  only 
fail  when  they  come  from  India  on  this  Side  the 
Gate  J  or  the  Shore  of  Malabar'^  for  the  Storms 
rage  in  the  end  of  May^  and  all  June^  July,  and 
Auguftj  with  a  North  Wind  often,  or  a  raging 
North-Eaft  Wind;  therefore  no  Ships  go  from 
India  on  this  Side  the  Gate  in  thefe  Months.  But 
on  the  Shore  of  India,  beyond  the  Gate,  or  the 
Eaft  Shore,  or  the  Shore  of  Cormandel,  they  know 
nothing  of  thefe  Storms.  They  fail  in  the  Month 
of  September  from  Ceylon  and  Java,  and  other 
Ifles  there  to  the  Molucca  Ifles  ;  for  then  the  Weft 
Monfoons  begin,  that  hinder  the  general  Eaft  Wind : 
but  when  they  come  to  the  fifteenth  Degree  of 
South  Latitude,  from  the  Equator,  the  weftern 
Monfoon  is  feriible  in  the  Indian  Ocean,  and  a 
general  South-Eaft  Wind  fills  the  Sails. 

3 .  F  R  O  M  Cochin  to  Malacca,  1.  e.  from  Weft  to 
Eaft,  they  begin  to  fail  in  March  5  for  then  the 
Weft  Monfoons  begin  there,  or  rather  the  Nortli- 
Weft  Wind  blows  often. 

4.  I N  the  Kingdom  of  Guzarat,  i.  e,  in  India 
on  this  Side  of  the  Gate,  the  North-Weft  Winds 
blow  the  half  of  the  Year  from  March  to  Sep-^ 
tember,  and  the  other  half  Year  the  South  Winds  . 
and  that  without  much  hindrance  by  other  Winds. 
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5.  THE  Dutch  laU  from  Java^  for  the  moft 
Part,  in  the  Months  oijanuarj  and  February  ^  when 
they  return  to  Europe  y  they  fail  then  with  an  Eaft 
Wmd  to  the  eighteenth  Degree  of  South  Latitude,. 
Here  the  South  Wind  begins,  or  the  South-E^ 
with  which  they  fail  to  St  Helena. 

6.  T  H  O*  in  the  Indian  Ocean,  from  January  . 
to  June  J  the  Monfoom  are  Eaft,  and  from  Auguft 
to  January  Weft ;  yet,  in  feveral  Parts,  when  you 
are  to  fail  from  one  JPlace  to  another,  there  are 
fome  fet  times  that  are  counted  beft ;  becaufe  the 
collateral  Winds  blow  more  or  lefs  at  thofe  times 
or  other  Winds  do  more  or  lefs  mix  themfelves 
with  thefe.  Therefore  they  take  one  Monfoon 
when  they  are  to  fail  from  Cochin  to  Malacca  \  and 
another  when  they  are  to  go  from  Malacca  to 
Maccouy  a  Port-Town  in  China  5  and  another  when 
from  Maccou  to  Japan. 

.7.  AT  the  Ifle  of  Banda  the  weftem  Winds 
ceafe  at  the  end  of  March ;  and  at  the  end  of 
April  the  Winds  are  variable,  and  become  calm 
on  a  fudden ;  and  in  May  the  vehement  Eaft 
Winds  begin,  with  Rain. 

8.  A  T  the  Ifle  of  Ceylon,  near  the  Cape  ofPonto* 
GallOy  on  the  fourteenth  of  March  there  is  firft  a 
weftern  Wind,  then  a  conftant  South- Weft  fix)m 
the  end  of  March  to  the  firft  of  O^ober  5  then  the 
North-Eaft  Wind  begins,  and  blows  to  the  middle 
of  March  :  but  fometimes  the  Monfoons  come 
fooner  or  later  by  ten  Days  or  more, 

I N  the  Voyage  from  Mazambique,  in  Africa^  to 
Goa,  in  India,  the  South  Winds  rule  all  the  way 
to  die  Eauator,  in  the  Month  of  May  and  June 
but  from  the  Equator  to  Goa  the  South  and  South- 
Weft  Winds  prevail  in  the  Months  of  July  and 
Auguft,  and  the  following  Months. 

10.  IN  the  thirty  fifth  Degree  of  the  Eleva- 
tion of  the  Meridian  that  paffes  rfxro,  ^riftan  di 
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Conba^  the  Weft  Wind  rages   in  the  Month  of 
Aftf)f,  at  New-Moon. 

n .  I N  two  Degrees  thirty  Minutes  North  La- 
titude, the  South  Wind  prevails  on  the  Sea  feventy 
Miles  from  Guinea^  from  the  twenty  fifth  of  April 
to  the  fifth  of  May  (but  not  on  the  Shore,  or 
Guinea  itfelf) ;  and  after  the  fifth  of  May  the  fame 
Wind  is  felt  at  three,  and  three  Degrees  and  thir- 
ty Minutes  Latitude. 

12.  AT  the  Ifle  of  Madagafear  the  North  and 
North- Weft  Winds  prevail  from  the  fifteenth  of 
April  to  the  laft  of  May ;  but  in  February  and 
March  the  Winds  blow  from  Eaft  and  South. 

13.  FROM  Madagafcar  to  the  Cape  of  Good^ 
Hope  J  both  thro'  Sea  and  Land,  the  North  Wind 
and  the  Collateral  to  the  Eaft,  blow  continually 
in  the  Months  of  March  and  April  -,  fo  that  *tif 
counted  a  wonder  if  a  South  or  South- Eaft  Wind 
fliouldblow  then  for  two  Days. 

14.  THE  South  Wind  is  vehement  in  thtf 
Bay  of  Bengal  after  the  twentieth  of  Aprihy  and 
after  that  the  South- Weft  and  North  Winds  are 
ftrong. 

15.  THE  South  and  South- Weft  Winds,  and 
oftentimes  the  South-Eaft,  ferve  for  failing  from 
Malacca  to  MaccoUj  in  the  Months  of  July^ 
O5loher^  November^  and  December ;  but  in  June^  and 
the  beginning  of  7»/y  the  Weft  Winds  rage  about 
Malacca  in  the  Sea  of  China. 

16.  THE  Wind  by  which  they  fail  from  Jav^ 
to  China^  i.  e.  from  Weft  to  Eaft,  begins  with  the 
Month  of  May. 

17.  T  HE  Wind  by  which  they  fail  from  China 
to  Japany  i.  e.  from  Weft  to  Eaft,  prevails  in  the 
Months  of  June  and  July  •,  which  is  a  South-Weft 
Wind ;  tho*  oftentimes  there  comes  in  a  North 
Wind,  and  others  collateral  to  it  caflward ;  and 
that  chiefly  ki  the  Day-time  :  Iwt  in  the  Night 
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there  comes  in  a  South-Eaft  Wind,   and  South 
by  Eaft. 

i8.  BU  T  when  they  fail  from  Japan  to  Maccou^ 
i.  e.  from  Eaft  to  Weft,  in  February  and  Marcb^ 
there  is  an  Eaft  and  North-Eaft  Wind  ;  but  thefe  do 
not  prevail  on  the  Sea,  but  at  the  Shores  of  China  \ 
which  they  that  fail  from  Japan  find  in  their  Voyage. 

19.  W HE  N  they  fail  from  the  Philippines^  or 
Onna^  to  Aauapulcoy  a  Port  in  New  Spain^  there  is  a 
Weft  Wind  in  June^  July^  and  Auguft ;  tho*  very 
weak,  except  at  Full  Moon  5  but  they  are  moftly 
South- Weft  Winds.  But  they  keep  from  the  Torrid 
Zone  near  the  northern  Shores  of  America  to  fliun 
the  general  Eaft  Wind,  tho'  'tis  but  weak  then  ; 
for  'tis  to  be  known  in  general,  that  the  weftem 
Winds  are  more  weak  than  the  eaftem,  becaufe 
the  former  are  hindered,  and  the  later  promo- 
ted by  the  general  Wind. 

20.  I N  the  Sea  of  CW^the  South  and  South- 
Weft  Monfoon  is  in  July^  Auguft^  and  Oilober  j  but 
thefe  Winds  turn  to  the  Eaft :  for  they  never  turn 
immediately  to  the  South,  but  firft  they  blow  fome 
Days  to  the  Eaft,  and  then  to  the  South  ;  tho* 
the  North-Eaft  Wind  is  fometimes  changed,  on 
a  fudden,  to  the  South- Weft,  and  fometimes  from 
the  North  to  the  South  immediately,  which  is  ve- 
ry common  here. 

T  H  U  S  the  more  conftant  anniveriary  Winds 
are  found  at  Sea ;  both  thofe  that  are  lefs  conftant, 
and  tliofe  alio  that  are  anniverfary,  as  well  on  the 
Shores  as  Places  near  the  Shores. 

PROPOSITION    IV. 

The  Etefian  or  anniverfary  Winds  /«  Greece,  proceed 
from  the  Rains  and  Snows  melted  on  the  MounUuM^ 

THE  Grecians  obferved  two  Kinds  of  ftated 
Winds  each  Year,  which  they  called  £/^<^  ;  i.  The 

Summer^ 
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Summer,  or  Dog-winds^  which  were  called  Eteficg 
in  general  •,  becaufe  they  were  more  ftrong  and  len- 
fible.  2.  The  Winter-lVindSy  which  diey  called  Cbe^ 
lidonian  or  Ornithian. 

THE  Eteftan  Dog-winds  are  from  the  North. 
Writers  differ  about  the  time  of  their  begin- 
ning. Ariftotky  having  told  us  they  blow  af- 
ter the  Summer  Solftice,  adds  nothing  of  the 
cxa6t  time ;  which  was  a  great  negleft  :  and  the 
more  becaufe  when  he  fpoke  of  the  Ornitbia  he 
omitted  both  the  time  and  the  part  they  came 
from.  Moreover,  they  who  have  marked  the  time 
ofthefe  Eteftay  have  made  their  forerunners,  which 
is  about  eight  Days  fooner,  to  begin  when  the 
Dog'Jlar  rifeth,  on  the  fixth  or  fifteenth  of  July ; 
and  to  continue  forty  of  the  Dog-days^  and  fo  end 
with  ylugufi :  tho*  others  extend  them  to  the  middle 
of  September.  They  blow  only  in  the  Day-time :  nor 
do  they  come  early  in  the  Morning ;  which  made 
the  Seamen  call  them  delicate  and  lazy, 

THE  Caufe  of  thefe  Winds  is  no  doubt  the 
melting  of  the  Snow  on  the  northern  Mountains,  by 
the  Heat  of  the  Sun,  which  is  then  at  the  greateft  ; 
having  for  feveral  Months  fhone  on  thofe  Moun- 
tains, without  fetting.  And  with  this  Caufe  it  a- 
grees  well  that  they  ceafe  at  Night ;  becaufe  then 
the  melting  ceafes,  or  is  fmaller  than  to  make  aWind, 
the  Sun  being  then  near  or  under  the  Horizon. 

THIS  fame  northerly  Dog-windy  not  only  in 
Greece^  but  alfo  in  Thraciay  Macedonia,  the  Mgean 
Sea,  and  it's  Ifles,  (which  I  know  are  fometimes 
all  included  in  the  Name  of  Greece)  yea  in  Egypt 
alfo,  and  Africa^  and  probably  the  fame  that  we 
faid  in  the  former  Propofition,  did  blow  in  the 
Kingdom  of  Congo ,  beyond  the  Equator,  between 
March  and  September  \  we  fay  this  fame  Dog-wind^ 
tSc.  are  the  fame  with  the  EteftcB  of  the  Grecians , 
or  come  fi-om  the  fame  Caufe.  And  likewife  that 
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North  Wind  which  we  laid  blows  in  the  Kingdom 
of  Guzarat^  from  March  to  September^  procttds  from 
the  melted  Snow  on  the  Mountains  cAAfia  5  which 
they  called  the  Sarmatian  Mountains^  and  the 
Earth* s  Belt  \  and  therefore  we  reckoned  it  among 
the  Monfoons. 

THE  fecond  annirerfary  Wind  of  the  Grecians j 
is  the  CheUdonian^  or  the  Bird*s  Wind ;  wliich  they 
tell  us  began  after  the  Winter :  but  they  do  not 
tjell  us  the  Day  when  it  began.  Thefe  are  South 
Winds  contrary  to  the  Dog-winds^  very  weak, 
and  likewife  inconftant,  and  of  lels  Duration ; 
which  makes  the  Sea  pkafant,  and  fignifies  the 
coming  of  the  Winter  Birds,  which  they  call 
Cbelidons.  Arijiotle  fays  they  blow  by  turns  to  the 
middle  of  Summer,  *till  the  eafterly  Winds,  or 
Dog-windsy  from  the  North,  begin,  but  very  weakly. 

THEIR  Caufe  is  alfo  the  melting  of  the 
Snow  on  the  Mountains  of  the  Moon  in  Mono- 
motapa^  which  are  called  fnowy  by  tte  Porfuguefe : 
which  Snow  the  Sun  melts  and  rarifies  the  Air 
thereby  ;  becaufe  *tis  Summer  there,  when  'tis  Win- 
ter with  us  and  in  Greece ;  the  Sun  then  being  in  the 
South  part  of  the  Ecliptic.  And  this  Wind  is  alfo 
found  in  the  Kingdom  of  Congo^  in  Egypl^  and 
in  the  Mgean  Sea  •,  and  the  like  in  Gitzaraiy  but 
for  many  more  Months :  for  it  begins  in  Congo^ 
and  Guzarat  in  September ^  and  blows  'till  March. 

I T  was  the  yearly  Wind  among  the  Grecians  \ 
which  they  called  OrnithiaSj  or  the  Btrd-Wind ;  and 
they  faid  it  continued  after  the  vernal  Equinox, 
wliile  the  Sun  was  mounting  to  our  Zenith* 

PROPOSITION    V. 

fP'hy  thefe  Etefian  Winds  do  not  blow  in  Italy,  Ger- 
many, Pruflia,  and  other  KingdomSy  Jime  they  are 
nearer  the  Mountains  in  the  Norths  from  which  the 
'  Etefian  Poinds  of  the  Grecianj^  bloWy  as  we  faid. 
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THIS  Queftion  hath  no  fmali  difficulty  in  it ; 
and  I  could  wifh  to  hare  tnore  accurate  Obferva-i 
tions  on  this  Head^  to  determine  what  Winds  the^ 
blow  in  the  fcvcral  Places;  or  if  they  return  again 
each  Year  5  for  I  remember  to  have  read,  that  in 
Aquitaniai  a  part  of  France^  there  is  an  anniv-erfa- 
ry  Wind, 

BUT  ifanythingbefaidtothisQueffidn^  thefe 
Particulars  fcem  proper ;  i .  In  our  Dog-Dap  the 
North  Wind  blows,  which  cannbt  be  denied^  2 .  'Tis 
not  fo  Goliftant  j  nor  doth  it  return  every  Year ;  per- 
haps it  may  not  be  felt,  becaiife  df  the  frequent  blow- 
ings of  other  Winds.  3 .  It  might  be  faid  5  the  Moun- 
tain whereon  the  Snow  begins  firft  to  melt,  is  fituated 
diredly  towards  Gr^?r<? ;  and  therefore  tl^  firft  Dog- 
Wind  is  carried  thither  ;  and  the  Vapours  from  the 
Snow  on  the  reft  of  the  Mountain  is  carried  thither  5 
becaufe  they  then  find  an  open  Paflage  that  way  : 
but  thefe  extemporary  Thoughts  I  fhall  lay  afide,  fd 
loon  as  I  find  better  from  better  Obfervations, 

PROPOSITION   VL 

Some  li^inds  are  proper^  and  almoji  perpetual^  tofomi 
Place  or  Tr4£t  of  the  Earthy  others  inconjlant. 

THERE  are  few  Places  where  a  Wind  blowal 
rfways}  the  principal  are  thefe :  viz.  1.  Places  un- 
4lcr  the  Torrid  Zone^  efpecially  the  Parts  of  the  P^- 
cific  and  Ethlopic  Sea  in  that  Zone  have  a  perpetual 
Wind  from  the  Eaft,  or  fome  collateral  Point,  which 
we  called.  Prop.  11,  a  general  Wind.  And  this 
Wind  is  not  fo  much  to  be  termed  proper  as  com- 
mon, or  belonging  to  many  Places ;  for  ^tis  by  ac- 
cident that  *tis  not  felt  in  all  Places ;  viz.  becaufe 
other  Winds  blow  more  ftrongly.  The  Caufe  of 
it  is  given  in  the  forecited  Place. 

2.  O  N  the  Shdres  of  the  Kingdom  oi  Peru  and 

farts  of  CbUi^  and  the  adjacent  Places  on  the  Sea, 
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^he  Wind  is  almoft  perpetually  South,  or  in  fomc 
collateral  Point  to  the  Weft.  It  begins  at  the  forty 
'fixth  Degree  of  Latitude,  and  blows  to  Panama  at 
the  American  Ifthmus,  and  makes  the  Ships  (load- 
ed with  Gold  and  Silver)  come  from  Uma  to  Pa- 
nama,  in  a  few  Days ;  tho'  it  takes  a  great  many 
Days  to  return:  but  in  Places  remote  from  the 
Sea  this  Wind  doth  not  blow.  *Tis  hard  to  give 
the  caufe  of  this  Wind ;  bccaufe  the  South  Land, 
from  which  it  feems  to  blow,  is  not  yet  known  to 
us  5  yet  I  fuppofe  there  are  found  therein  Moun- 
tains continually  Covered  with  Snow,  from  the 
conftant  meltings  whereof  thefe  Winds  blow.  But 
I  would  not  here  prepoflcfs  the  Reader's  Judg- 
ment with  my  Conjeftures.  Perhaps  the  Snows 
that  are  found  at  the  Streights  of  Magellan^  all  the 
Year,  are  the  Caufe  of  this  Wind.  But  yet  thefe 
Mountains  lie  from  the  Soudi  eaftward,  and  the 
Winds  blow  from  a  Point  declining  from  the  South 
weft  ward.  Let  us  then  leave  this  *till  we  have  a 
better  knowledge  of  the  South  Continent. 

3.  AT  the  Shores  of  the  Magellanic  Land,  or 
3el  FuogOy  about  the  Streights  of  La  Maire,  there 
blow  almoft  conftant  Weft  Winds  ftrongly  •,  fo 
that  the  Trees  decline  from  a  perpendicular  to  the 
Eaft.  Nor  is  there  any  Place  where  thefe  Weft 
Winds  blow  fo  much.  But  on  the  other  Side  of  the 
Streights  of  L^  Maire^  the  South  Wind  blows  on, 
the  Shores  of  the  South  Land.  I  can  give  no  other 
reafon  for  it  than  the  melting  of  the  Snow,  and  the 
breaking  of  the  Clouds  in  the  South  Land ;  which 
extends  itfelf  on  the  Weft  Side  of  that  Streight, 
from  South  to  Nordi.  Thefe  Things  are  doubtful, 
and  to  be  more  diligently  enquired  into. 

4.  ON  the  Shore  of  Malabar ^  in  India^  the 
North  and  North- Weft  Wind  blows  almoft  the 
whole  Year.  The  Caufe  is  the  melting  of  the 
Snow  on  the  Mountains  ofSarmaliaj  in  JJa^  as  thofe 
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of  Imaus^  Caucafusj  or  from  the  Clouds  on  other 
Mountains  in  Afta  that  prefs  the  Air  below. 

5.  ON  the  Sea,  near  Guinea^  the  North- Weft 
Wind  blows  frequently  5  but  further  off  the  North- 
Eaft  Wind  blows. 

6.  HALF  way  between  Japan  and  Liampo^ 
a  Sea-Port  Town  in  China ^  the  Weft  Winds  blow 
all  the  way  to  Japan^  thefe  blow  there  in  November 
and  December. 

7.  AT  the  Ifland  Guoion^  not  far  from  the 
Ifland  dos  Cavallos^  the  South  Wind  is  frequent 
on  the  Cbinefe  Sea  5  whilft  on  the  adjacent  Seas  the 
North  Wind  rages. 

PROPOSITION    VII. 

Tbofe  Winds  that  blow  for  fome  Hours  every  Day^  in 
fome  Places^  at  a  certain  Ttme  of  the  Tear^  belong 
to  the  periodical  or  ftated  Winds. 

,  THEY  are  found  to  be  twofold  -,  but  only  in 
fome  Places  near  the  Sea.  Some  blow  from  the  in- 
land Parts  to  the  Sea  •,  others  again  from  the  Sea  to 
the  Land :  the  former  is  called  a  Land-Wind,  the 
latter  a  Sea-Wind. 

I.  ON  the  Malabar  Shore  in  the  Summer-time, 
from  September  to  Aprils  the  Land-Winds  blow 
from  twelve  at  Night  to  twelve  at  Noon,  which 
are  Eaft  Winds  ;  nor  are  they  fenfible  beyond  ten 
Miles  on  the  Sea  -,  and  from  twelve  at  Day  to  twelve 
at  Night  the  Sea- Wind  blows  from  the  Weft,  but 
fo  weakly  that  Ships  have  little  Benefit  from  it. 
The  former  Eaft  Winds  I  fuppofe  come  partly  from 
the  general  Wind,  and  partly  from  the  Clouds  on 
the  Mountains  of  the  Gate  :  but  the  Caufe  of  the 
latter  is  the  diflblving  of  the  Clouds  by  the  weftern 
Sun ;  which  Clouds  were  forced  together  by  the 
Eaft  Winds.  Thefe  are  my  Conjeftures ;  but  in 
other  Months  the  North  Wind  rages  there,  as  alfo 
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jhe  Eftft,  Nor^-ipafti  no;;  are  the  gentle  Lan4 
and  Sea- Wind?  lenfible  ^re,  for  the  frequent 
|^torm$. 

2.  AT  tl}e  To\yn  of  Mafulipalan^  pnthe  Shore 
pf  Coromandel^  the  Land- Winds  begin  tq  blow 
pn  die  firft  Pay  of  June ;  they  laft  only  fourteen 
Days,  and  then  it  is  the  Ships  go  from  thence. 
But  thefe  are  rather  to  be  referred  ta  the  Morir 
foons  \  for  fo  far  as  I  underftand  from  Sailors  Ac^ 
counts,  the  Land  Wind3  are  conftant  onthofe  Days  \ 
por  do  the  Sea- Winds  come  after  themt 

3..  ON  the  Ajnerican  Shore  of  I^ew-Spain  th^ 
Land-Winds  blow  to  the  Pacific  Sea  at  twelve  at 
Night;  but  the  Sea-Winds  in  the  pay. 

4.  I  N  tlie  Kingdoqi  of  Ctfwj^,  and  the  Provinces 
pf  Lopo  Coiifalvoy  the  Land- Winds  blow  from  the 
Evening  to  the  Morning,  when  the  Sea- Winds 
jpegin  to  blo\v  and  miiigate  the  Heat  of  the  Day. 

5.  AS  to  the  Eaft  Winds  which  blow  before  and 
at  Sun-rifing,  ^vei-y  Day,  in  all  Places,  cfpccially 
at  Sea,  when  other  Winds  blow  no6,  particularly 
is\  Brafil  where  they  blow  every  Day  in  the  Morn- 
ing •,  the  Caufo  is  plain .  for  either  they  are  ^ 
Fait  of  the  general  Wind,  or  elfe  the  Sun  rarifies 
the  grpfs  Pi^-tjcles  of  th?  Air  that  wer^  pon^enfed 
ty  Night. 

6.  T  H  E  Eu/ian  Winds  of  the  Grecians^  or 
|helr  Cbelidonian  Winds,  come  among  thefe  ^On 
]idian  Winds. 

7.  ON  the  Shore  of  Cambay a  a  VareUay  at  Pulor 
Catte^  the  Land  and  Sea  Breezes  fucceed,  one  ano  • 
ther  daily,  from  the  twenty  eighth  of  July  to  the 
ifpurth  of  Auguji  \  for  then  the  Monfoons  ceafe, 
ji|?d  there  la  a  perfeft  Calm  for  a  while.  The 
lland  Breezes  are  from  the  Weft  and  North- Weft, 
But  the  Sea  Breezes  are  from  the  Eaft,  ^nd  the 
collateral  Points  which  turn  to  the  North ;  and 
^len  turn  back  to  the  Sputh  y  when  'tis  cainx  *tilj  the 

Lan4 
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Liand  Breezes  come,  which  are  not  felt  on  the  Sea 
above  two  Miles  from  the  Shore.  Thcfe  Land 
amd  Sea  Breezes  are  alfo  found  at  Havanna  in  A- 
merica. 

PROPOSITION   VIIL 

The  nearer  we  come  to  the  Equator  from  the  ArSlic 
Pole^  the  northern  Winds  are  the  weaker ;  and  be- 
yond  the  Equator  the  South  Winds  areftrongj  and 
cold  and  dry^  efpecially  in  Chili  and  Peru. 

THE  Caufe  of  both  is  the  fame  •,  becaufc  they 
come  from  the  northern  and  fouthern  Places :  yet 
there  are  found  South  Winds  in  the  northern,  and 
North  Winds  in  the  fouthern  Parts. 

PROPOSITION    IX. 

//  appears  from  what  bath  been  faidy  that  there  are 
four  different  kinds  of  Winds. 

1.  THE  Common,  which  blow  in  all  Places, 
and  all  times ;  except  hindered  by  others,  as  the 
General  one. 

2.  THE  proper,  or  fuch  as  blow  at  all  times,  but 
only  in  a  certain  Place  or  Traft  of  the  Earth. 

3.  THOSE  which  blow  in  feveral  Places,  but  not 
at  all  Times,  as  the  Monfoons,  or  ^otidian  Winds. 

4.  THOSE  which  blow  neither  at  all  Times,  nor 
in  very  many  Places. 

PROPOSITION    X. 

Some  Winds  are  fudden^  and  firong^  but  do  not  lajl 
long '9  fuch  are  Hurricanes^  withy  and  without 
Lightening  ;  Whirlwinds ^  Storms  from  the  Water ^ 
and  from  the  Air.  Tbefe  are  in  fome  Places  anni-^ 
verfary :  and  fome  are  only  frequent  in  certain  Places 
at  Sea. 

THE  Wind  called  Pr<^ifr;  is  a  ftrong  Wind 

that  breaks  out  with  Lightening  and  Flame.      Such 
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fcldom  happen,  and  fcarcc  without  the  Ecnepbia  •, 
Seneca  calls  Prefer  a  Whirlwind  with  Lightening. 
THE  Ecnepbia  is  a  flxong  and  fudden  Wind 
that  breaks  out  from  fome  Cloud ;  wliich  is  frequent 
in  the  Eibiofic  Sea,  between  Braftl  and  South  A- 
fr%ca.\  efpecially  at  the  Cape  of  Good-Hope^  and  on 
the  other  Side  of  Africa^  at  "Terra  de  Natalj    and 
at  Guinea^  under  the  Equator.      The  Portuguefe 
call  them  bravados ^  the  Latins  Procella^  but  the  Greek 
Word  Ecnepbia  is  beft :  they   arc  moft  frequent  in 
certain  Places,  and  in  certain  Months  of  the  Year. 
A  little  Cloud,  and  fometimes  feveral  of  them 
black  or  blackilh,  are  plainly  feen  by  Sailors  to 
go  together,  and  increaie  even  in  a  clear  Sky,  be* 
fore  the  Wind  breaks  out ;    and  when  they  firft  fee 
them,  they  ihould  gather  in  their  Sails,  and  prepare 
their  Ship  againft  the  raging  Wind  that  is  at  hand : 
but  before  the  Portuguefe  knew  this  Prognoftic  of 
Wind  they  loft  feveral  Ships,  being  the  firift  that  had 
failed  the  Ethiopic  Ocean.      For  when  India  W2l% 
made  known  by  Gammas  the  King  of  Portugal  fent 
a  greater  Fleet  of  Ships,  of  large  Bottoms,  to  die 
Number  of  thirteen,    under  Caprali  in  the  Year 
1 500 ;    which  was  the  firft  Fleet  fent  to  Bra/tly 
with  great  Joy  to  the  Portuguefe. 

WHEN  they  had  waited  there  the  Month  of 
A^ril^  they  failed  in  May  towards  the  Cape  of 
Good-Hope,  with  raging  Storms ;  and  tho'  they  faw 
the  Signs  thereof,  yet  they  knew  not  the  Tempeft 
that  was  to  follow  •,  which  Maffeus  thus  defcribes. 
*  T  H  E  Y  made  a  long  Run   of  almoft  two 

*  hundred  Leagues  from  Brazil  towards  the  Cape 

*  (which  is  about  one  thouHmd  German  Miles)  the 

*  Ocean  and  Winds  all  the  while  raging.    Having 

*  entered  that  Voyage  in   Af^y,  with  more  Bold- 

*  nefs  than  Succefs,  a  fiery  Comet  appeared  con- 

*  tinually  to  the  tenth  Day,  with  a  fearfiil  Afpeft ; 

*  and  the  Sea  and  Heavens  often  changing  5     the 

*  black 
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*  black  and  foul  Clouds  having  gathered  toge- 

*  ther  in  the  North  into  a  round  Form,  and  the 

*  Wind  feeming  to  come  all  againft  them  as  it  were 

*  by  Reflexion:  the  Sea  being  faint  in   deceitful 

*  Calms,     The  Sailors  not  knowuig  the  Tempefts 
<  that  ufed  to  rage  diere,  fpread  their  Sails  to  ga- 

*  ther  the  Wind  •,  when  on  a  fudden  the  Wind 

*  broke  out  from  the  Clouds  in  the  North  on  four 

*  Ships  whofe  Tackling  was  not  in  order  to  be 

*  handed,    and    overfet   them    in   a  Moment  5 

*  and  tho'  the  reft  were  looking  on,  yet  not  one 

*  of  a   great  many  could  be  faved  n*om  death, 

*  except  a  few  that  had  Oars  or  broken  Pieces 

*  of  Sails  thrown  to  them.     The  North   Wmd 

*  continuing,  the  Sea  rofe  fometimes  high  as  it 

*  were  to  the  Stars ;  and  again  fell  low  to  the  Bot- 

*  tom ;  the  Sea  looked  black  in    the  Day-time, 

*  and  fiery  in  the  Night,  which  Storm  held  them 
<  twenty  Days/     So  far  Maffeus. 

THE  Cape  of  Good-Hope  is  difaflrous  for  fuch 
Storms  from  the  Clouds. 

NOT  far  from   the    Shore    there   is  a  high 
Mountain,  broad  on  the  Top  like  a  Table,  from 
which  great  Storms  often  proceed ;  and  this  prog- 
nofticates  ftrangely.     For  when  the  Sky  is  clear, 
and  the  Sea  fmooth,  there  is  a  little  Cloud  feen  on 
the  Top  of  the  Hill,   which  appears  at  firft  no 
larger  than  a  Hazel  Nut,  and  then  like  a  Walnut 
which  the  Dutch  call  the  Ox-eye ;  and  then  covers 
the  whole  Plain  above,  and  the  Dutch  compare 
it  to  a  Table  fpread  with  all    kinds  of  Meat  on 
it :  then  the  Storms  begin  to  blow  from  the  Top 
of  the  Mountain  with  fuch  Force  that  overwhelms 
all  Ships  that  are  not  on  their    Guard,  or  have 
their  Sails  out ;  but  Sailors  are  now  more  wary, 
and  when  they  fee  the  Ox-eye^    they  run  immedi- 
ately from  the  Shore  as  much  as  they  can,  and  ga- 
ther in  their  Sails,  and  do  what  is  proper  to  de- 
fend 
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fend  their  Ships:  nor  docs  this  Sign  ev^  fail. 
The  like  Stprm  r^s  at  ^nra  dc  NoImI^  having 
th^  Q*-fy<  there  alfo ;  and  by  itfeveral  Ships  have 
been  loft  -,  apd  likcwife  in  the  whole  Tra^Sfc  between 
that  and  the  Cape  of  Good-Hope.  There  is  alfo 
in  Dauflme  in  Prance^  not  far  from  Vieime^  a  liigh 
Mountain,  on  whofc  Top  there  is  a  Lake,  from 
which  all  the  Storms  thereabouts  arife  5  on  the 
Top  of  it  there  is  a  little  Cloud  or  Exhalation, 
which  port^ds  Thunder  and  Rain. 

O  N  the  Sea  under  the  Equator,  between  Ame* 
rica  and  JfrHay  and  near  the  Equator  \  there  are 
frequently  iuch  Storms ;  efpecially  in  thofe  Months 
in  which  there  are  few  or  no  conftant  Winds  blow* 
iBg  i  and  that  almoft  thro'  the  whple  Year,  efpe- 
cially in  Aprily  May,  and  June^  (in  other  Months 
*tis  more  rare.)  and  they  are  very  remarkable  on 
ikiit  Shores  of  Guinea.  They  break  forth  three  or  four 
times  in  a  Day,  and  ceafc  on  a  fudden,  varying  cwdi- 
parily  every  half  Hour ;  but  they  are  moft  vdiement 
at  firft.  They  break  out  from  the  bla^k  and  filthy 
Clouds  that  appear  when  the  Sky  is  clear  and  the  Sea 
calm,  by  which  the  Seamen  know  they  are  approach- 
ing. And  with  their  help  it  is  that  Sailors  get  beyond 
tlie  Equator  •,  for  other  conftant  Winds  are  often 
wanting,  efpecially  in  thofe  three  Months,  for  they 
do  not  hinder  the  Ships  failing  except  at  the  firft 
breaking  out, 

B  U  T  in  tliat  part  of  the  Sea  which  is  next  the 
Kingdom  of  LoangOy  in  Africay  the  Storm  is  often  in 
;be  Months  erf"  Januar'jy  Februar'j^  Manbj  Jpril^ 
^nd  in  different  Places  of  Jfrica  at  other  times, 

THUS  likewife  at  a  Promontory  inAfrica^  called 
now  GuardafUy  not  far  from  the  Month  of  the  Red^ 
Sea^  there  rages  in  the  Month  of  JVf^y  every  Year  a 
North  Wind,  and  the  Ecnephias  moft  vehemently.. 

FOR  *tis  obfervable,  that  as  fome  Winds  left 
fprcjble  blow  yearly ;  fo  there  are  Storms  4nd  Tem^ 

pefts 
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pefts  9,ni^iv^r&ry  in  feme  Places :  and  widi  iuch  a 
^torip,  not  for  ftom  that  Cape,  did  Sodreusj  the 
PQnuguefis  Cqnfiil,  perifli  in  the  Year  1505  ;  and 
tho'  he  wa5  admoniihcd  by  the  Jfrkam^  yet  he 
would  not  h^rken  to  it. 

B  U  T  in  the  Entrance  of  the  Arabian  Gulph, 
i^nd  in  Ar^iia^y  and  Etbiopia^  there  is  a  peculiar  and 
wond^rfol  Sxorna  happens.  A  thick  black  Cloud, 
mixe4  vith  fiery  littk  Clouds  (which  are  terrible  to 
behold),  bf  inga  Darknels  in  the  Day,  and  on  a  Hidden 
th^re  breaks  out  a  Storm,  which  is  fooi%  over ;  bqt 
it  throws  foch  a  quantity  of  red  Sand  on  the  Land 
and  Sea,  that  the  Arabians  fay  it  fomctimes  buries 
whole  Cpmpanios  of  Merchants  and  Travellers,  with 
their  Camels,  viz.  the  Caravans  that  pafs  there  once 
or  twice  a  Year,  being  gathered  (out  of  all  parts  of 
Afta)  in  S'jria^  they  arrive  thence  from  Aleppo  to 
Arabiay  to  the  Number  Of  fix  thouland  Men^  who 
,  dare  not  travel  by  thcmfelves,  becaufe  of  the  Rob- 
beries by  the  Arabians^  and  other  Dangers,  as  they 
do  from  India  to  China  and  Tarfary :  and  from 
hence  *tis  they  fay  the  Arabian  and  Egyptian  Mum- 
my comes ;  their  Bodies  being  dryed  in  the  Sand 
with  the  Sun*s  Heat.  This  Storn>  comes  from  the 
North  to  which  the  Red-Sea  is  extended  ;  and  thercr- 
,  fore  'tis  likely,  there  being  a  great  quantity  of  red 
Sand  on  that  Shore,  that  'tis  carried  up  by  the  Wind, 
which  caufes  a  red  Colour  to  appear  among  the 
Clouds,  and  afterwards  falls  down. 

AND  *tis  alfo  probable,  th^t  there  is  fuch  a 
Storm  of  Sand  in  Libya^  beoaufe  of  the  great  Heaps 
pf  that  Sand  there  ;  which  the  ^ntients  knew  when 
they  wrote  of  the  difficult  accefs  to  the  Temple  of 
Jupiter  Hammon  \n  Libya :  nor  were  they  without  the 
knowledge  ofthe  way  how  Mummy  was  made.  In 
Ouzaraty  a  Kingdom  in  India^  Clouds  of  Sand,  or 
gk  v(ift  (quantity  of  fii^U  Pqft  raifcd  by  the  Sun's 
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Heat,  doth  often  :opprefs  Travellers;  as  is  written 
t^  ^wifi  a  DuUbmoHy  who  lived  long  there. 

A  S  to  the  Caufc  of  thefe  Storms,  'tis  plain  they 
come  from  the  Clouds,  and  may  be  formed  two 
ways.  I.  If  a  Cloud  falls  down,  by  it's  Weight  it 
will  move  the  Air  under  it,  as  a  Sheet,  or  Sail,  let 
fall  •,  and  hence  'tis  the  fmaller  the  Cloud  appears  the 
Storm  after  it  is  the  greater  -,  for  the  Cloud,  or  Ox- 
rfey  is  then  high,  and  appears  fmall,  and  falling 
down,  moves  the  Air  with  greater  force.  2.  If  ful- 
phureous  Spirits  inclofed  in  the  Cloud,  break  out 
on  a  fudden  in  one  Place,  other  Parts  being  fhut 
as  the  Wind  breaks  out  of  a  Bottle,  when  the. 
Liquor  in  it  is  heated ;  but  the  firft  Caufe  fcems  the 
truer. 

PROPOSITION    XI. 

Exhydrias  is  a  Wind  that  breaks  out  of  a  Chudwi/k 
a  great  quantity  of  Water. 

THIS  differs  but  little  from  an  Ecnephias ;  on- 
ly the  Cloud,  from  which  it  feems  to  break  out,  is 
now  condenfed  to  Water,  and  born  up  fo  long  by 
the  Clouds  about  it,  and  perhaps  forced  together 
by  the  Winds,  'till  at  laft  it  falls  down,  and  beats 
the  Air  below  it,  which  caufes  the  Wind :  but  thefe 
are  rare,  and  the  Ecnephias  itfelf  hath  often  Showers 
attending  it,  and  therefore  the  Difference  is  only  in 
Degree  \  except  that  the  Exhydrias  for  the  moftpart 
comes  ftrait  down. 

PROPOSITION    XII. 

jiTyphonis  aJlro)7gfwiftlVindibat  blows  from  all 
Point 5 y  wandrtng  about  all  quarters  and  generally 
comes  from  above. 

THIS  is  frequent  in  the  Oriental  Sn^  efpccially  in 
the  Sea  at  Siam^  China^  and  Japan,  and  between  Ma-^ 
lacca  and  Japan.  It  breaks  out  violently  almoft  from 

the 
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the  wefteni  Point,  and  turning  round  the  Horizon 
with  a  rapid  Force  performs  the  Revolution  in  twen- 
ty Hours  •,  ftill  growing  ftronger  andftrongctj 
raifmg  thofe  Seas  with  it's  ftrong  whirling  about,  to . 
a  great  Height,  every  tenth  Wave  rifing  above  the 
reft,  which  dafhing  agamft  one  another  with  great 
force  the  Seamen  lofe  all  hopes  of  their  Lives  5  for 
which,  and  other  Storms,  failing  from  I^dia  to 
Japan  is  very  dangerous  ;  fo  that  if  one  Ship  of  three 
get  fafe  there,  'tis  counted  to  be  a  profperous  Voyage* 
The  Typbon  rages  moft  in  Sununer,  and  more  than 
can  be  conceived  by  thofe  who  have  not  fcen  it  5  fo  that 
*tis  no  wonder  the  Ribs  of  the  ftrongeft  and  largeft 
Ships  Ihould  be  loofened :  you  would  think  the  Hea- 
vens and  Earth  were  turned  to  their  antient  Chaos. 

I T  rages  not  only  at  Sea,  but  on  Land,  and  dver- 
turns  Houfes,  and  pulls  up  Trees  by  the  Roots,  and 
carries  great  Ships  a  quarter  of  a  Mile  from  the  Sea* 

I T  feldom  lafts  above  fix  Hours.  In  the  Indian 
Ocean  the  Sea  is  at  firft  plain  :  but  there  come  after- 
wards dreadftil  Waves.  Thus  about  the  Town  of 
Arbetlm  Perfta^  in  the  Months  of  June  and  Julj^  it 
raifes  a  great  deal  of  Duft  every  Day  at  twelve  of 
the  Clock ;  and  lafts  one  Hour. 

THE  Caufeof  it,  no  doubt,  is  that  the  Wind  rulh- 
ing  to  a  certain  Point,  is  obftrufted,  and  returns  on  it 
fclf,  and  is  thus  turned  round,  as  we  fee  in  Water 
that  turns  round  about  in  a  Vortex,  when  it  meets 
with  an  Obftacle  5  or  it  may  come  from  furious 
Winds. meeting  one  another,  which  renders  the  Sea 
plain,  and  dafhes  againft  the  Ships  between  them. 
If  this  Wind  blow  from  above,  'tis  called  Catagis. 

PROPOSITION    XIII. 

Whether  fome  Winds  camefromthe  Earthy  either  from. 

the  Land  or  Water. 

W  E  think  this  is  very  eafy  to  conceive ;  for  fee- 
ing there  are  in  the  Earth,  and  at  the  Sea  Bottom,  fe- 

veral 
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v«ml  Caviries  ^  there  may  be  in  them  fulphureous  Spi- 
fits,  which  may  brfeak  out  violently,  efpecially  if  a 
little  hindered  at  firft:  and  if  much  hinderfed  this  caufes 
an  Earthquake,  'till  at  laft  they  moke  Way  for  them- 
felves.  inus in  the  Maurke  Ifles  there  often  breaks 
out  a  Sriioak  from  die  Earth ;  and  alfo  from  forae  Ca* 
verns.  In  Japan  there  is  a  Fountain  that  breaks  out  at 
wrtain  Hours  of  the  Day,  with  great  Force  and 
Noife. 

.  BUT  Idoiiot  remember  to  hare  readoffmy 
Wind  coming  out  of  the  Sea. 

PROPOSITION  XIV. 

IVbetber  any  Wind  arifesfrorH  the  Tides^  or  $bepm% 
of  Riv^s* 

EXPERlENCEteftiEes,thatin  thofePlaces 
where  the  Tides  are  fenfible,  when  the  Sea  flows,  the 
Wind  doth  for  the  moft  part  blow  from  the  Sea, 
when  odier  Winds  ceafe  j  and  therefore  it  feems  the 
Air  that  is  contiguous  to  the  Water  flows  with  it  to 
the  fame  Point :  but  'tis  to  b6_confidefed,  whether 
that  happens  conftantly.  And  I  believe  there  may  be 
another  caufe  given  of  thatWind,  viz.  'I'hatthe  Air 
is  driven  from  it*s  ^ce  by  tl>e  Water  that  flows  in 
on  t^ie  Land :  for  a  fmall  matter  nfioves  the  Air ;  and 
thus  'tis  thought  the  Air  moves  with  the  Rivera 
that  run  fwiftly,  as  the  Zaire  and  Rbine^ 

PROPOSITION    XV. 

Ji^y  the  fiery  Appearances  Caftor,  Pollux,  andHdo-^ 
'  na,  and  what  they  call  Jack  in  the  Lantem^i  op- 
'  pear  amidji  Storms^ 

.NOT  one,  but  a  great  many,  are  feen  on  tkc 
Mails  of  Ships,  wandring  with  an  uncertain  Motiojn, 
tho*  they  feem  fometimes  to  cleave  clofe  to  the  SaUb 
and  Mails  ;  but  they  frequently  leap  up  and  down, 
with  iiiternaiffion,  affording  ^  obfcure  Flame,  like 

thac 
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that  of  a  Candle  burning  faintly.  If  five  of  them  arc 
feen  together,  which  the  Portuguefe  <^Ii  the  Virgin 
Marfs  Crown  J  they  take  it  for  a  fure  Sign  of  Sic 
Storm  being  Ibon  over.  Their  Caufe  is  jfonie  fulphu- 
reous  and  bituminous  Matter  beat  down  by  the  Mo- 
tion of  the  Air  above,  and  gatherii^  to^ber  is  kind- 
led by  the  Agitation  of  theAir ;  as  Batter  is  gathered 
togedier  by  the  Agitation  of  tte  Cream.  And  from 
this  Appearance  we  gather,  that  thefc  Storms  come 
irom  fulphureous  Spirits  that  rarify  die  Air,  and 
put  it  into  a  Motion. 

PROPOSITION    XVI. 

Jf^  Calms  are  fo  frequent  in  the  Sea  near  Guinea,  ani 
under  the  Equator^  in  the  Atlantic  Ocean  between 
America  and  Africa. 

T  H I S  is  a  Pharnomenon  concemir^  theWinds, 
of  no  fnKill  difficulty  -,  tteu:  at  Guinea^  which  is  twa 
Degrees  from  the  Equator,  and  under  the  Equator 
itfclf,  there  fliould  be  almoft  aconftant  Calm,  efpc- 
cially  in  AprU^  Mdy^  and  June^  where  there  are  no 
MonfoonSj  and  when  the  like  is  not  found  in  other 
Places  fituated  under  the  Equator.  There  is  in- 
deed an  Ecnephias  pretty  frequent  there  fometimes  ; 
and  is  defired  by  Seamen,  becaufe  by  the  help  there- 
of they  get  beyond  the  Equator :  for  fometimes  go- 
ing from  Europe  to  India^  they  are  kept  a  whole 
Month  under  thtEquator :  but  diey  take  care  to  keep 
from  the  Coaft  of  Guinea ;  and  without  lofs  of  time 
fail  towards  the  Coaft  ofBrazU^  to  avoid  being  be- 
calmed ;  which  huth  keptfome  Ships  three  Months 
near  the  Shore.  I  have  notyet  found  the  reafon  of  it^ 
except  it  may  by  faid,  that  th^e  is  no  Snow  found 
on  the  Mountains  of  Africa^  between  Guinea  and 
JParbary  ^  which  may  caufe  a  conftant  Wind. 
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PROPOSITION   XVIL 

Infome  Comtries  the  Storms  are  amiverfary, 

*W  E  gav6  Examples  of  this  before,  wz.  i .  Con- 
cerning the  changing  of  the  Monfoom.   2.  Of  the 
Ecnepbias.z-  Of  the  lypbon.  4.  At  the  Cape  oiGood^ 
Hope  J  in  June  and  Jiilj^  5.  In  the  Ifland  of  Del  Mayo 
at  the  latter  end  of -^»gK^;  to  which  add,  6.  The 
Storms  at  3>rr^^,  in  Juguft.  7.  In  thirty  five  De-, 
grees  of  the  Meridian  of  Trijlan  4e  Cunba.    And  in 
the  Month  of'il&y,  'at-New-liloon,   the   Weft 
Wind  rages,  and  fwallows  up  Ships  ;  but  in  thirty 
Aree  Degrees  on  the  fame  Meridian  the  North  and' 
North-^aft  3.,  At  Ptdon  ^imaty  in  the  Cbineje  Sea 
the  Weft  Winds  rage  in  Jupe  and  July^  and  are 
dangerous,    9.  Between  Cbina  and  Japan  there  arc 
feveral  Storms  from  the  New  Moon  in  July^  to  the 
twelfth  Day  of  the  Moon.     10.  If,  in  rfie  fame 
PIace>   other  Winds  befides  the  Monfoons  blow 
ibmetimes  fi"om  one  Point,    and  fometimes  fix>m 
another,   *till  they    fettle  in  the    North-Eaft,  a 
Storm  certainly  happens* 


^e  End  of  the  Firji  Volume^ 
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